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The second question referred to this Commission by Letters 
Patent reads aa follows: 


“The reasons for (naleagos—troy time to time in the estimates 
' ; astoneGhe He we 2 Op Development." 


Hstimated costs my be inoressed or decreaced from time to 
time on construction works for various reasons, tat wuder normal conditions, 
, With the cost of labour and materials constant, changes in estimites are 

usually caused by changes in dosign RGR & hot ig in the quentities 
and @ resulting variation in cost. _ 


4S gontragtor, when preparing a tender, assures himself that the 
plans and specifications, on which his estimate is based, cover in = compre- 
hengive and definite way the work contemplated. If discrepancies, omissions 
oF other irregularities are observed by him, he either maxes adequate pro- 
vision for them in his tender, or draws them te the attention of his elient. 
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contract are those commonly known as "cost plte a fixed fee” and “npset price 
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of the acthal gost of the work contemplated, and, in 


addition, to quote 
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fee remeines the same, the contractor's ratio of profit to cost increases. 


lo. Under the "upset price form of contract, additional restrice 
tions are impowed to 
useslly provide that the contractor, in the event of his estinate being ex- 


ithe interests of the omner. Such contracts 


ceeded, must bear all or at least « part of the extra cost, while if savings 
sre effected, some distribution of these ie made between owmer and builder. 
®he method by which eavings or excess coste are distributed varies con- 
sidersbly with different contracts. — 


there te Littie doubt that & gontraator, when doing work on & 


’ vy cus" ‘Paste, does it in the snot efficient way he can, for aie profit 
' Yen o of contract also enables the owner to 
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speculate, restrictions are imposed which protect the client to a greater 
degrees than the straight *cost plus form | 
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of baa aneenaboneehipgetn: ipower lay enae meager would be carried out om & similar 
pavis,: tor the Gheimen, of ‘the Commission states as follows: | 


"There a etihl omiiaue sufficient: money frorm the entinates. 
provided by the Government to take sare of the preparation 
of specifications, detailed drawings, etce necessury for. 
peta magne tm meee: rr mg sae: anmee’ Fali an inter.” 


the Cormtsaion at & later < acen spraretiy conceives the ides 
of cerrying on the work. iteelt, but. no intimation soome to have been given to 
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Commission to curry on the construction is a nattor of efticial record in their 
ninates. under ¢ nee! of Yovenber end, 1916s ane uinnte in question reads as 
follows: Oe 
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ee with the constraction of the eben: and plant was carefully 
discussed. It was finally decided, in view of the exhaustive 
investigstions that had been wade of the subject showing the 

large saving which would be effected, that the Commission would 
undertake the work direct for the whole of this development and 
that an Order-~in-Couneil should be applied for at omee in order that 
immediate steps be taken for the preparatory work." 


“the ) Commission apparently guve ‘publicity He the decision which 
it had reuched as the matter is pade the eubject of an important comment in 
8 letter of Deconbor ath, 1916, signed by the veadia?, Sir wiliiem Hearst, 
ond addresced to the Homerable ire neas. In this Letter, the Preater, 
after requesting incormat ion on various mutters, states: 

"#1 note by the procs that there is sone chotght on the part of 
the Commission of doing thiswork by day labor instead of by 
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‘@ fall + ao to the reasons for adopting this coursé. i 
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Reve been edvised thet work has been closed down on the Welland 
Canal and at other pointe im Canada and thet there is a very 
large amiunt of contractors’ plants that will be lying idle for 
the next few yours and that the present ia a most opportune time 

$0 sequre tenders so for at plant and the general orgsnisetion — 
of contractors are concerned. If the work is to be done by aay 

. Jaber I assume a very large plant will heave to be ey 
the Commission, much of which wild have to be disposed of ot 
under present conditions would, lem advised, only have to bear 
of emell proportion of the cost for plant that would fall upon the 
Commission. The contractors on the work to which I refer have 
their engineers ond general organization for the undertaking. 
If tenders are called for and reputable contractors bid on the 
work, wewill have something definite to gauge the ultimate 
liability aseumed by the Province. Without tonders we have 
nothing to guide us as to the cost, but the estimates of the — 
Engineers. Although I have mo doubt the Ingineers have estimated 
the cost on a liberal scale to provide for sontingencies, never- 
theless, if the actual cost should seriously excead the eatinate 
and the Commission anne not napa: the precaution to secure tenders, 
room would toy severe critician. By what I have stated 
in this paragrapl I dm pokoxpt entns any view «x to how the work 
should be done. — ation wpom which T could base 
en intelligent pean cog one aay or the othere I am simply bring- 
ing to your attention statements and arguments that have been 
made to me 60 that the Commission may consider them and advise 
me gms of pea long hg ‘eciummetaianane thereto." 


This setter is wommeiarbip in hyti pheaoenes A shows that, the Come 
ahaaten had not informed the Prenior of its decision to ao the work with its 
own organization, ayporenty allowing 2 dim hie learn this important fact from 


the Rewepapers, though ure Incas ee a mech 


ecsaeenensencutt segunda 


Government, ma the Chatrmen of the Comission, sir oF Becky a monber of 
‘the Lee! Logislatures ant it also shows that whon the Prenier wrote the words, 
wwithout tenders 3 wo » havo nothing to guide « us as to the wet, but the estimates 
of the Engineers", “ ‘orMently had ie mind the possibility ef the cost of 
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3 "Daring the ‘month of December, 1916, after the Comission had 
decided to pt on ‘the wok with ite own organization, ‘the Chief tnginesr 
of the Comat. ion wrote te various sitar firms requesting them to 
submit contain. tonderse. Te. following is an extract. from the evidence in 
rerereeee to thins 

Sem . the ‘truth is, Mre Gaby, isn’t it, that you had decided and 
- Se fe grein had ere nngesinte you se for these tenders 


_ MBa GABY: Bo oir, mot at alle ho Commission 1 do not aaihiaaie in 
aay wey had discussed the matter in that waye 


Ge- You ealled: for. these, tenders on ‘December 6th, 1916,. andl this is 
the mamate va nda wi we a aimnte referred to is 


: “enouped ay aktentiche 'y ald not 


Qu- hat was defore you ealled for tenders: 
hen 1 thought thot was afters de wade ytd 4590 


al Ae, eniseiaanina ad understand why the Commission asked for 
tenders in view ‘of the yinate ‘of November eind, ‘1916, ‘wnless for the par- 
poss ef obtaining & ‘eee on the unit prices which the engineers were 
using st that. time,.or for the purpose of complying with the wish of the. _ 
Promiore At all events, 4t.49 clear trom idence given before ua that the 
gontractors did not believe that the Commission was serious in its reqmest 
for tenderse Bre larkin of Larkin & Sangster on being questioned on this 
matter stated: — 


Ge~ Did you regard their request for tenders as so check more 
than asking for bona fide tenders? 
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ape YOS see i? r ena “there ig no use ‘vidding on at they do not 
intend te let it te a contractor’s 


Qe~ You did mot take the request for s tender seriously? 
ew Oe 


» - @em Your depression at that time waa from what you had seen in 
the eres they ware going to do the work themselves? 
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Mre Chadwick, General Bonager of the Foundation Gompeny, Limited, 
om being questioned on the same matter made the following statements: 


.» Gem Bid you cet the impresaion you did not have 2 ghost of « 
Lscnged of getting vasa contract on — wants or tgs other? 


gopee sien, ‘after talking with irs 
mote the letter as I premised him 


hid I nore or Less 


Gen As a matter of fact, 44a not you and Er. Acres and all the 
vest of you come to the conclusion it was pretty near a : By. 


precane _— to got & a! oan gentract on that job? 8373 
he oh, I think 800 Yoo. | | | 


Qe any contractor whe wont into that game in that period would 
be certain of going om the rocks in a short tine? | . 


' " the letters of inquiry were sent out during the month of December 
end the contractors were requested to have their proposals submitted to the 
Commission by damary Bthe It would have been impossible for any contractor, 

” wnless he was thoroughly conversant with the nature and magnitude of the work 


beforehand, to have submitted an intelligent tender in so short a times 
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The tal of orengies ‘qemtorgh reaermen: mhose proposed: is most completely 
dieenened: in ure Gavyts report, of gemuary thy 1917, indicated & desire to 
do the work on rs “Weost pins" de Other tenderers proposed that the work 
be dome under modified form of the same type of contract. The contractors 
with em teed: mae: formal ee were: : 


a The Semtakges Company, Limited, VA 
The Dominion Dredging Company, Limited, 
The Dominion Construction Company, Limited, 
oo Witte Cowlin & Sone (Canada) Limited, Shae 
hid ESEOP si pai ball ngage oes ynssesgns 4 


Mire Gaby din his’ report of Javmary Lith, sbove referred to, 
summarising his wrong -” evga go states: 


“agter carefelly og s rc ins hy vendors whiets have ‘been 
of this work anid ailoviae fer sieouith eonditions and 

 hewing a full knowledge of the amount of work that the . . 
engineering ataff has put on the investigations, in regard 

te both the character of the work and the necessary equip- 
ment to hendle the same, and in view of the fact that the 
essential ataff for the organization of this work is at 
present employed by the Gormission and it only requires the 
filling in of skilled labor, to handle the work with were’ 
cleney, which skilled isbor we are quite confident can be — 
obteined in sufficient quantity and quality to handle the 
work gatisfactorily, I would, therefore, recommend that the 
work be undertaken by the Commivsion, ae we have everything 
to gain, and from the information received from the tenders 
subaitted, nothing to lose in so carrying on the w rke” 


_.. She firm of Larkin &@ Sangster were asked to submit » tender, 
but declined to do a0. It will be remenbered from evidence already quoted 
that Mrs Larkin states that he understood, before receiving the request to 
tender, that the Commission would do the work itself, and this is confirmed 
by the Company's letter of December 50th, 1916, in which they state: 
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"We may say. orga tinder stood that me ‘Comaiseion intended to 
undertake | work itself, ound a9 this was. a0. = egg t 
proper ¢ > aan ae existing sirouns unistances, your et 
Bh owes was Somewhat 1 mnexpectod." ro. re Racin 


/ O8 fe regards economy, your decision to ase electric power ia well 
advised, in view of the price at which you will be able to 
obtein it, amd a very great saving in constraction cost should 
hae Ppeny poi | | aks Ms gM aa 


#80 Snenre apeed it #42 be sume necessary to use new ate.) Hy? OG 
' <trically driven plant of the newest, heaviest and most up-to- Beh, Saas 
jdate type that money can buy. fe do not know of ony contracting pF ge 


') firm om this continent which con met the above requirements or (ue ™  -~ 
which could meet them by the purchase of new plant of the re- ool, a" 
Asite type inside of one year or eighteen months." ie i. 
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first, because wo have watched the development of this — 
Tees through ite preliminary stages with great interest and 
have given it consideradie thought; and second, because we 
-> have a desire to have clearly widersteod our reasons for not) 
submitting a tender, as we do not wish to prejudice our atand- 
-) dag with the Commission in cormection with future work which 
may be carried ont under normal corre, ane wmion we ) any be 
better able to handle.* — 


| ie other words, Nessrs. Larkin & Sengstor, avare of the futility 
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We will deal later with the decision of the Commission as 
bo the type of equipment used on the work, tut its desire te employ siec~ 
trieally ‘driven ‘plant of ‘Lakge © Sapadity aff not in any way prevent the 


employment: of an “xpertenced 
eited where contracting organizations have bean employed to earry on 
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job to regard it as en opportunity, for drawing mch pay for Li tude worke 
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FURNISHED BY FRASER, BRACE, LIMITED, FROM 
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Gouin Dam, St. MAuRICE 
Bic Eppy DAM, SPANISH RIVER 

(For INTERNATIONAL NICKEL COMPANY OF CANADA LIMITED ) 
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had been in the habit of doing ‘thelr vork under "firm bids" refased to 
t work unless on a “ooat plus” basis or some other modified form of 


contract, which would protect thes fn the event of further increases in 
labour and material costs. Their decision in this respect was not on 
account of the ingreased ost prevailing at the time estimates were pre-____ 


pared PE, them bot . account of the uncertainty of future sonditions indi- 3 4 
Lee rr ett , ae he “ 


gated, oy She. the inereases that ‘that had then occurred. 7 ‘This attitude on the part. 
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of contractors was mare evident im respect to work of long duration and 
great magnitudes — Contractors sould be found during the entire war ond 
, prices on work of small extent hich | 


post-war periods who won 


f gould he done in a sho? firm tenders could be obtained on | 
work whieh would be "aid 3 over & period. of yeoarte | 

~ Reeords show that many large construction projects under way | 

‘at that tine were entirely closed down on account of increased costs. \ 
ey 

Work in immediate prospect was abandoned, or if ebsolutely necessary carricd — as 


ont under some modified form of contract. Such work was carried out on the 
straignt “pont pius®* basis ond other work condueted in a manner which would 


our end material costa. 


protect the contractor im case of increase in lak 
There | are many examples of work in which the contractor estimated the coat 
on assuned labour amd material prices, and the contract provided for in- 
¢reases in the cost proportionate to increases oceurring in labour rates 
and cost of meterial. It may be pemerally stated, however, that with 
‘penditions wnsettled as they were, any construction work that had to be 
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undertaken by railway companies, industriel and other large ccncerns was stil 
plaeed uncording to ctstomary procedure in the honds of reputable contracting 
— for there #141) existed the believe that a reasonable profit paid / f 


nobor was pore than offset by the benefits received in, return. / . 
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ig Aa ae , enner Se wert, of ge seer mayors ontitied "Sstinates and Appropriations", 
wo} have show that Betineve Woe 2, decring date gune ard, 1916, projared by 


the usactinbii of the ssa formed the ante of the tives ‘veport to the 


Premier by the: “of the Commisefion denring dnte September 12th, 1915, 


@his estivete In the amount of 10,600,000 for certain works and with a 100,960 
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horse-power installation wes based upon underlying details of whieh the unit 
prices used” . 
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mt part. It is impossible in thie report to 
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proper has & totel length of about 6~3/4 miles, the average depth being 
about 60 feet and ite greatest depth just north of Lundys Lane is 

02 4 LAO toute below: the: general ground level at that point. | 
this great depth of excavation, together with the fact that the "spoil" 
had to be hauled considerabie distances for disposal purpeses, tended 
to inerease the cost of the excavation above that ordinarily eneountored. 


sh rnariagerseceniarataweirswerenatgaiataaia hematite eoste used for earth 
and rock “esoavat ion apply generally to the other items of work estimated 
upon, ‘tals in our ‘opinion, it is doubtful if the fd eres could ever ~ 
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The report by the Chairman of September 13th, 1915, undoudtedly 
led the Govermnent to believe tha’ the Commission had a fall and complete 
knowledge of ali conditions, for the letter states: 
- *§areful surveys have beon made of this Queenston-Chippawa 
scheme of development with detalled explorations of sarth 
and reek strata and other enginesring data necessary to en~ 


able estimates to be prepared of the cost of the develop- 
went." 


Mere Gaby, in his report of dune 25rd, 1915, on which the Chair 
nan of the Gowmmiession apparently based bis report to the Prime Minister, is 
somewhat more couservative vhen he states: — | 


SI bave osrefully investigated the power conditions on the 
oe Peninenla, and em pleased to submit a proliminary 
se covering the development of 100,000 heps at the 
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It wold appear from the evidence given by Mre Acres before 


us that the statement of Rr. Gaby that the ostimete was of preliminary 


character is more correct than the etatement contained in the Chairman's 
prior to Sstimate Hoo 2, Ere Acres says: 


Qe~ Yell, what plans heave you that were a. om this work 
prior to the plans of January 7th, 19172 


Mew Well, Tieennot toll from memory vory precisely, but there. 
are semtokaly gen in ‘existence. 


. den 2 a . complete sot of plans of the work? 
5 dew t would ‘not ~~ a) far ag to say they: were complete plans, 


besanse the proposition was caaniaael flux at thet timag 96 
_ but oe ware piens indicating our line of thougat at that Ve 


REY 
: ra ire sores statenents show that the work, was “eta2a in a state 
of cvelntion when tstinate Hos Avene prepared and it, therefore, cannot be 
regarded ae the definite and reliable eatimate it was indicated to be in 
the report of the Chairman to the Government. 


| ‘getinsto Hos 1 was gain used as a basis of representation te 
the fovernment in sammary, 1917. Details of the comomnication at that time 
are given in the part of this report dealing with "Sstimates and Appropria~ 
‘tions. Ag noted therein, the Commission in Jonuary, 1917, was still using 
as a basis the unit costs contained im the Chief Ingineer's report dated 
@une 23rd, 1915, and firmly maintained that, while the cost of lsbour and 
fmberial had edvanced and the cost would probably increase 15 to a possible 
extreme maximus of 20%, the 26% allowance for engineering contingencies 


would absort the greater portion of the advances 
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_ By referring to the charts showing the genersl tendency of 


goats at that time, it mst be concluded that the Commission either @14 
not) realise or disregarded the extent to which labour and material costs 
‘had increased, and the necessity of providing for further increases which 
imst then have appeared Inevitable. : 


- ‘already chow, the ‘Comission on Saptenber 13th, 1915, mb- 


mitted to the Government as the cost for pres installation of 100,000 horse- 


power, a tteare of #10,500,000, which was based upon an ost imate signed by 
Mire Gaby ‘nearing date June 23rd, 1915. ‘the report referreé to indicates 
that the prehhen oral pesnsens any as Bensl a as 1915, and the Chairman'a 


tina in part states 


“Sarefal surveys unre a wel of “this Shenae hentia 
.. @¢heme of development with detailed explorations of earth 
and rock strata, and other eugineering data necessary to ene 
fable estimates to be prepared of the cost of the develop- 
ment «* 


It will be noted, therefore, that the Government had every reason 
to believe that the estimate then submitted was the result of careful ine 
vestigation and eouy represented the cost that would be incurred for the 


— _— under gons chageeaedncniets 


) We hewe already described im detail how, in Decerder, 1916, 
after the Commission had decided to carry on the work with its own organiza~ 
tion, the Chief Engineer of the Commission requested certain firms to 
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siibmit tenders on the oarth and rook exonvation in December, 1916, after 
thé Comission hud decided to carry on the work with ite om organisation 
and hew, a9 & result of Wis action, on Gammary Lith, 1917, be submitted 

tint Hind beer Fecetved. The only tender he desilt with in any extensive 


ov of the Comelusion & menorandum dealing with the tenders 


detail ia saan Room nrg? cro Lenggsoonl do Yerburgh & Saleh Se a analysing 


proyess), subat tted by thie firm, ite Gaby hornet ae follows: 


_ the nests of comparative anit costs, the earth won eat 
 @bout S8y¢ per yard, and the rox sbout 91,60 per yard ender 
the Retehineon proposal, as againat 30¢ for earth and %1.00 
for reck under the Commission's scheme." 


#rom this atuten 


nt is apparent that, in the opinion of 
; "® uly, the estimatedunit costs should — 


have Deen considerably higher than those used by the Commission in its 
a@stimate. tven taking into account the profit ehich wat included in 
ors" price, 7% on ncttial cost, the omit prices referred to 


by Hrs Gaby wore congidersbly hicher ‘than those used by the Commission 


{Hite eatteates. 


A unit price of £1.00 per yard for rock excavation and ~ 
$09 ‘per yard for exrth ‘exoavation wore prices which hod prevailed in 
pre-wer times on large railway contracts of am ordinary and not a 
special mettre. In our opinion, with conditions preveiling as they 
ore in 1916, unit prices ased by the Commission wera entirely too 
lov and wo world place the unit prices referred to by Bre Gaby 
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as applying to the tender of Baldry, Yerburgh & Hutchinson as on absolute 
minima applicuble at that time. In addition to this, having regard to 
the treertainty. of future conditions in reapeot of labour and material, | 
‘pabstantisl margin should have been allowed over and above units which 


0 hn at that time have beon considered as en actual cost. 
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pangs the i lal ahi in respect of concrete, dredging and other itess of work 
"and, in our opinion, the estimate of $10,500,000 was much too lows 


= 2s 


$0 make this report: complete, the estimate wae never used in connestion 
_ With the work as actually constructeds It was used, however, for advising 
_ the Government when the scheme was first proposed, and later the unit 
prices on which it was based, particularly those for the gerth and rook 
— were gigs with the unit — need in Bstimate Hoos 


_ _ ,,Betimete Ko» 2 and the subsequent revisions of it were in 
i “official use by the Commission until the tine that Er. Hugh Le Cooper 
and later Messre. Stuart, and Korbangh commenced their investigations in 
% i 1920. Since Botimate No 2 and ite revisions wore the last estimates 
L by the engineers of the Commission, it follows that the figures 


need in Ratimate Hoe 2 oust be used as our basis for determining the reasons 


for Anereases in the coste 
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work es at proceeded. 
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. : . It is eo diftionlt eniavite rin for expendi tures on construc- 
tion work ner the work has been maga ic Bapectally: 4s this the case 
in respect to the qnosneton-chtypava Develomment, for ite construction was “ 

earried on during the CO py ported when conditions were abnormal 
and without precedent. In — our atalysis we have had definitely in 
mind the: ‘tat get it is percnict to ‘be wise after the wrenty nd if we have 
erred’ in our analyte at is on the side of lenienay tonarde: the Commission, 
for “ ae that ‘the ComsLesion, im constructing this ein work when it 


did, we faced with a very aierientt problems 


kip heretofore noted, work was commenced and the next estimate 


o gubmitted to the fovernment is that enown os Wotimate Noe 2. 


ie bebimate dears date December 26th, 1917, and in the mesntime the en~ 
gineers of the Commission had been detailed to visit other construction work 
Heine earrtea on tn the United states. The results of their investigations 
were presented in the form of a report entitled "Report on Sxeavation Nethods 
and Equipment”. This report bears date June 26th, 1916, and a transcription 
of same made by our Consulting Bugineer is gibmitted herewith. It wes 
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largely on the information obtained during these investigutions that 
Metimate Yow 2 was based. Our Consulting Bnrineer in his report entitled 
"Chapter K “ Costs, Analyeis of Ustinates, Part 11, 4ppendices" sets forth 


the details of this estimate. 


 '—Inm Betimate Moe 2 the following statement appears: 


"Ae vegarde estimates of oapite] cort, it is to be noted 
se the tremendous advance which has taken place during 
the period of ‘the war in the cost of labor and material 
hes necegsitated a very me bersee, Emerenae ha! aha estimates 


fede dering the pre-war period. 


o*Yortumately, for reasons hereunder explained, this state~ ade. 
ment 40e8 not hold for the two main items of cost in Chapel 
> gommeetion with the scheme as a whole; namely, the cost App. 1TIl-d 


of earth and rock “O} jon in the Cenal.* 


| “rowing * to the tact that the censtrustion preg has boen 

ata ine@, and that constraction work ie now under way, 
it has recently been possible to compile an estimate of 

othe unit gost of earth and rock excavation which is based 


nl 


on the setunl instelled cost of the construction plant, WIP. 
oo o=eNe aetual existing rates for skilled and common labor, Chap .K 
ant 8 : ae soenrese knowledse of working conditions.* App. ILI-K 


Te the records submitted by the Coumission'’s engineers to 
our Consulting maesneer are. conrees it would appear that the statement 
dust begga ie somewnat misleading, ¥ron the chart on page H~151 of our 
Consulting mginoor's report, which indicates the work that had DEEN Come 
pleted during ae period trom May to December’, 1917, it will be noted that 


this only const ituted & seal anoumt of exeayation immediately adjacent 
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to Bowrsn'’s Cully and the chart on psge H-126 of his report shows that the 
total yardage taken out up to thie time, represented probably less than 
2% of the total excavations 


dy foe 


“Referring to page H-141 it will be noted that until the ond of 


Fovember 1917, only two steam shovels, namely, Nos. 6 and 7 had been in 


operation with the exogption of electric shovel Noe 6 which had done very 
smell emount of exeavation during the month of Noveubers lone of the large 
electric shovels had commenced operations at thet time, the shovels whieh 
wore, in operation being shovel Bos 7, 8 65-ton, 2-1/2 yard Muoyrna, ond 
shovel Foe &, # S0-ton, 7/8 yurd machines 


sronratio( ap fot « was probably the simplest and cheapest 
of any throughout the entire work. Sowman’s Gully, the dicpossl area, was _ 
immediately at hand, and with only two ghovels working transportation ser- 
vice was simple, and sng water eneounterod in the excavation could be drained 
cheaply and effectively into the Gully. It is diffienlt to undorstend, 
therefore, how the performance of the equipment then in use, and the amount 
and netnre of work, than done, could be taken as a safe basis for an estimate. 


OY geaat Gent! Ge teportance Vas silo sttadied by the etictneers 
of the Commission to the use of slectrically driven equipmert of large 
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‘small capacity. The appendices to Rstimate No. 2 contain a series of 


theoretical analyses which, on the various bases used, go to show subd- 
stantial savings in the use of this type of plent. whatever waa the extra 
efficiency of the electrical equipment used by the Commission in carrying 
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od, Ne v S, po 
on the work, there ia Jittle donbt that if they based their figures on work | ; 
then executed, the engineers of the Commission meade an error in judgment “i “ ; 


which resulted in the submission of estimates considerably under the voot | 
for which the whole work could heve besn dane at that tine, | 


ie oni - "Dealing only with ‘the earth end rock excavation it wild be noted 
sian oveorving Rotinate sia R. mashes the csainal used im Sstimate Nee 1, 
nomelyy 805 for earth and 2.00 for Fock were low, these were farther reduced 
end in natimate os ey we. ‘find that ‘the units used were 209 per cubic yard 
for earth ond 98y per onbis yard tor 200k. It is true that the ontinate pro- 
33 feineor ing and womsd “ : nol.ee, bot this. 


vided an. ston of 26 p ‘ byt ; Aceh 
a le allowance insemeh as the engineers of the Commicsion 


was not az unreaso 
. trad not completed their studies of the ‘work ond. there was every ronson to 
believe that ‘the wont would ve snerannes rather than decreased by on niebhnee 
vee refinenents in the deste | that were ‘at ‘that ‘thine under consideration. 

. Bre Sores, in oxplaining the basis of Hetimate Noe 2, attached 
great importenoes to the verious contracts iet in commeotion with the Calumet~ 
Gag Canal noer Chicago, and the rock excavation, for the Livingstone Channel 
im the Detroit River. ‘te states that these two jobs eonetitute the only 
two ‘contanporary pieces of work on the continent, which approach: the Qneenston- 
Chippare Developuent in magnitude or were in any way enalogous aa regards 
the nature of ‘the work and the working conditions. 


The eleven contracts of the Caluwact—tag work consisted of Comments 
Appels 


7,886,000 ondie yards of glacial drift or earth exoavation, 1,725,000 


eubie yards of rook excavation and other works such as channelling, 
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Fip-rap, concrete, rosdways, bridges, ett. the following table shows the 
quantities of the main ttens | for each ‘section with the dates on which the 


bids : were -openelt 


Sec~ .. Bids... Gineial .. GaXeRock . Bae Pts geYdan OY eBook 
tion Opened Dei ts | Chenmed. ing _— Concrete 


Fy 6/td ii 
$7,000 aad 
69,000 S78 


) FOR,800. 6,000... 14,400 
” 70,000 1,100 


“9,656,000 1,725,000 968,00 “pag.to0 | 51,078 


Yhe following table shows the general average for the unit con- 
tract prices on eleven seetions of the Calumot-~iieg Canal for eurth, rod, 
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hades 4 _ Se Aares, thon, on 8 certain basis of amalysis, compares the 
uatt, prices used by the Commission with the contract prises im force on the 
Calumet~Seg Canale Dealing only with rock his analysis goes to show that 
the saad suai price was about 34 por cente greater than the average of the 


bids on the Calumet-Seg work and that the Commission's price for 


earth excavation was 3.5 par cent. Genter then the average of the accepted 
bids on the cnguseitionsh sontracts. In an 
eur Uoekrkltees watt prices carried a burden of 10 peor 


ysing the matter ‘further and 


cent. for contingencies and 25 por gent. for profit: over bare. ast cout, 

he coneludes Ais statement by phowing that, wore allowance made, for these 
items, the i917 unit prices for Gneonst on-chip pame would have been 50 per 
cent. to 80 per Ee Eppes 
sored RY A ' we ed in ‘the case of oe and Leal, concrete. 


‘gontract ‘figures for rook, and 


age ware wis ards - " the tina ie banat and We sasstdil 
Channel were of considerable magnitude, these Jobs cannot be compared with 


the Queensten-Ohippewa work from the standpoint of construction procedure 
aha Gost. is for as we can learn from the figures and details given im the 
report entitled “Rxcavation Methods and Zquipment", the Calumet Sag Canal 


rk was a dea aati glmplo operction, compared with the “neonston- 
, “the disposal sreas were either immediately adjacent to the 


entting ape fade, permitting the cheap snd easy disposal of material or 
ae in the contract being carried out by Guthrie & Company, the hanl to the 
dispowal area probably averaged less than one mile. We would refer you to 


photographs given on pages 4, 5, 6, 7 and 15 of tho report entitled *Exoave~ 


" a : 
Bra teaie ey): peau ib 
Aik eae ae} ae} 


> 
j 


40 soxquoe salen Xo stead stare 9 no sade week oct 
ah 0 oom a wont Senntnvn tt Goin sobealenod ot ys pees evoke fay 
fod? words 6 aneg ateyiane eid aisoy athe warn geet Lae faand padatoncle 


ost 20 aria cd matt robaeny «tnae Taq 8 suedn tay oatey etmotnatamo edt 
‘tot Coleg @ !wofwe tanted ott tudt bag stow Rol~ewuted eff to shid botqeoes 

Betyiona ent 30 eyarons out moi? rateeny ssiene we Rol sew Moktswcone Ain he 
| bie radi vedton odd gutegtons a »nipantio gaQ~tuneind edt a0 ebld 
| tq OL 0 dabsad 6 Hotseae Reni Maw a taotenttae td date qeteean 

, (3960 B00 btad aw¥e wthoRG Tot sYno ‘tet OS Site satomapni teen abt stem 

bods ‘sot aie ante es ecient ae 


tery 08 weed oesst Skeaw sre Chenega ene 


basitceradhone eeneorherrsy 


» Ree ot sen gare ihe somone = e ‘‘ « 


sanongatyts ‘bas Seni yetesoemiad od} st ‘ca iis ha ait doa 
“die boraqmos BC Joana aol sued! peheragan oLtetediomos ‘to exew Lonnadd Beas 
$6 Sabogiinte edt mort cel weer htO ett 

eft at sevin efteteh Ade e@xoyt? odd sort axoel ano owes “ad oA” cae ON hae 
| meneioenmaet,: ont ashe ach esti nor souaqe-wtigute fe cloviteweree 0 uw aioe eb a 
adit ot Irmoabhe cietatieant ‘nedtte etey aaera Sesogett ed? .xttow svagght yy, 


stshoooia tolvasrsiawee 


Fe oe ws + A yee a 
<3 Keo Yo Laaognt yous ‘baie gande edt gubevimeg seat gto getsoey i 


ay 
As 


ede of one ete mates este eae 


Sih si, Soe: ati “anita eno aodé cent Segue yldodey anne Lencge ED 


~avaesa" Helttine sxoqes ext 40 Bf Ono f 12 ob P sene 20 movi edgerasto 


ae d ) = 
§ 4 | Ae T f AA 

j e . : ’ yy j ’ % ; 

MACE SD he et eee eae Meat Se le Tae ee ig es urA 


i 
a 


‘peRRER RS I tne we tes 


Hyon) Ever Inquiry COMMISSION 


Copy an ENCLOSURE TO 


/ 
| 
| 
| 
) 
: 
) 


ee 


Pn aI SB 


tion Bethods ond ‘Bqatpment from which one can readily graep the comparative 


simplicity of ‘the work on the Calumet~—Sag Canal, compared with the work on no 


the (quosnston-Chippame Developmante 


another ayguaent advanesd for the unit prices used in nétimata ~ 


foe 2 was the erost yardais on the queanston-Chippawa Development. in this 


semeation, lire heres states: 


The averse prices for rock exquvasion for the-il sections 
{Culumet-Sag) forcibly illustrate the influence that larae 
quantities huve on prices tendered. This is, shown on the 
«gurve attached hereto, and indicates the relationship between 
quantities Involved and prices bid. This curve shows that, 
| with atl other conditions sini jer, the prices ‘tendered for 
| dare rida. ogre ayKQd degree than where the 
quantities are ska: 314 det fa thet indicates the justification 
for considering the item of magnitude in assigning s unit 
prices for the excavation of the 4,357,455 eubie yards of rook 
involved in the Queonston-Chipyawa work under one congtruction 
siministration, as egainet 1,723,000 oubic yards of rock under 
eleven re end distinet oy a on the Calumet-—Sage” 


Ve repeat here on page. 263 the chart to which lr. Acres 
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refers. “Analysing thie chart we fina that the effect of yardage on price 


oxtende only to a certain Lindt and that after this limit is reached, the 


unit price remains practiosliy wachenged. Therefore, if in preparing 
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entirely dieled. there ig ap economic limit beyond which costs cannot be 
reduced. to any matorink extent no matter what the quantity is, and on the 
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features with respect to cost such as greet depth of exesvation, ite ~ 
water saturated condition, the length of henl to the disposal areas, 
ote., more than ofrect any advantage of quantity. \ 


“qhere fe another aspeet with respect to the comparisons of con! 
tracts let on the Calumet-Sag Canal and this has to do with the dete when 
these contracts were let. Referring back to the table given on page 260, 1 
we find that some of these contrasts were apparently let in the years n,| 


2912, 1923 and 1914. It fs true the work was still contiming im 1916, but \ 
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4 1920 with these applying to contracts) ( 


is it reasonable to compare unit costs applicable to conditions for work 
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other things, he o gives Anformation relative + the goats of construstion 
work obtaining nce various yearss In making these studies, he obtained 
wi from hessrs. Fraser, Brace, Limited, contrecting Engineers of Montreal, who 
ee be e great deal of hydro-electric development construction, details 
of the fluctuation f construction costs @uring the period 1913 to 1922. 
#his dnformtion has bedn plotted tn the form of a chart by cur Consulting 
@igineer and is included herewith as page 247. ¥Yrom this ghart 4t will be 
Sbddevsa that’ Construction coaté had shown ‘an ineréase during the period 
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1913 to 1917, of approximately 33 per cente It is interesting to note that 
the increase during 1917 had been more rapid than in previous goers, thus 


ere * %O some extent the conditions to be expected. 


Aliso included herewith is a chart on page 266 which form 
ua3? of Chapter y of our Consulting Bngineer"s report. This chart indicates, » | 
‘a variation in the price of cament éuring the period 1915 to 1921, It will 
be observed that from the your 1915 unt ii the Pall of 1916, priaes Jj ae 
“Pairly constant, but during the period of 1917 substantial increases toex | 


ef 


place, and at the end of 1917 the rate ped inoreaseq to about #00 per 


thal 


herve} 4s against $1.25 in 1916. According | to ost ier ‘figures, based 


‘upon ‘inginooring news~ roe 
he page: 244. This ch 


tage eon plotted, inpluded herewith 


we sa 


that nofeal conditions obtained during the 
$ imorease took place during the wWd?. 


period 1915 -to 1918, ‘ver + HR, a very 2 
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years 1916 and 1917. ‘The index figure during the period 1913-1915 may be 
neat cacen 0 at 90, wile the ae ‘ee in 1917 is at an average of 
omens 200. From the vholegale price index numbers obtained from the 
Labour Gazette shown oy ‘the chart om page 243, it will be observed that 
the ost of waidding materials inereased from on index figure obtaining 


in 1915 of bested had a as at the end of 1917. 
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‘wees vad i seaiosin from the Sieartionh of Labour nn boon 


obtained and curves plotted which are included herewith as page 246. The 
composite curve shown as that lettered “B" on the Aingron pining & an — 
vory great increase during the period 1915, 1916 and 1917. The index 

figure for 1915 is approximately 105 and that obtaining at : the ms of | 


1917 about 155-4 
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the conditions aisoloset ‘ep the ‘analysis ‘given above were 4 me 
ee me and contracting cireles, snd should have been oe 


“more folly recognized by the ibaa wikis when subeitting their figures 


to the Gevernnente on the! contrary all statements made to the Government 


| in espe of wente’ ware written in a most optimistic way and gave definite. ee ue 
avaurence that over? conceivable condition had been token into account and 


that the estimates obmitted could be wet pg t ae * mee figure of 
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hog is not to be concluded from the tevegsing remarks that the 
coginoore of the Comission failed entirely to provide for increases in 
labour ana materia) Hos 2, oa, from examination of the 
details underlying nie ‘est imate 4 appears that a certain provision 


was made in this respecte It is difficenlt after the iapse of several 


years to form an opinion as te just what ghonld have been anticipated at 
“the tine wetimate Wo. 2 was prepared, but it may be stated generally 
‘that the dases,used by the engineers in preparing their estimate, were 
not on ¢o Liberal a soale as would de concluded from the statements made 
by the Commission to the Government at that time. his fact in combina- 
“Sion with thely a2] too liberal anticipation in respect of the working 


a oabpat capacity of the excavating equipment, which subject Is dealt with 
i ‘4m detatl later in this report, resulted in a estimate which was mmoh 
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too Low to cover the costs of the work during the period of construction 
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J 8). soo oo sum ap, when the engineors of the Commission completed 
Yetimate Moe 2 im December, 1917, they were oware of and should have 
appreciated the following facta: 


+. de o@hat the costs of material and labour were rising and that 
everything pointed to still higher prices and more un- 
) petthed comditions. — | 
Re oRhet the contractors replying to the Commission's request f 
for tenders rede no seoret of the fact that they would not 
risk omking a Timm bid. 


Be That the setual excavation done at the time Estimate Hos 3 
oo) See pede wae Of @ comparatively simple nature and emall 
extent, and cowld not be o reliable indication of the fatere 
.) goats, and that only ome of the large shovels on which the | y fi) 
Com-ienion relied so sreatly had commenced operations, and 
only to o very Limited extent, having oxcaveted only 2,256 
gable yards to Decembor, 19176 
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: | Yot with this knowledge, the ongineare reduced the estimated 
ewnit ‘gost for exenvation below the wnit eoste used in Letimate Ho. i, which 
wnit seste were, in our opinion, already too low. When one remewbere the 
wnsettled conditions existing at the time, it ie difficult to understand 
why anyone weld reduce an ostimate, bat the reduction wos mode apparently 
through faith in the efficiency of the large electric shovels, although 
only one of them had actually commenced ite task, for Pr. Acres In Estimate 

' <9, ge beeomes evident therefore that by reason of the greatly 

jneressed efficiency of the plant to be used, aw compared 

\ @?ithordinery construction plant, and the cheepness of elec~ 
tric power as comgered with steam gunerated power, it will be poll 
possible to take earth end rock out of the eamal at the present 


time ae cheaply ae it covld have been taken ont with the ordin- 
ary type of steam driven plant under pre-war aonditions.” 
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From thie ny Sree S it will be observed thet the 
difference beteéer “Petiiate Tos 28 80 voing officially used by the Com- 
mission late in 1919, and the cost of the work, as built is 057,799,365. 
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| . ‘vron this table it will be noted thet the smount as distributed 
agninet ‘the verious itens aggregated an enount which ie vory similer to the 
figare ‘of €37, 799,568 given on the curious table wherein a comparison is 
nade of Betimate Yoo 2-B with the cost of the six-unit piant as wmilte mm 
t, we wiki indicate as closely as possible 


the folloring pages of this repox 
how the vatious amounts have been arrived at and in our discussion of each 
item show what part of the expenditare co rede was justified ena what part 


Phe main diftershadés between Eatimate Noe 2, and ite subsidiaries, 
Bstimates Hos. 2-4, and 2-8, and the plant as being built ond completed in 


1928 for six units, ore deseribed below, 


o) the total advance im cost of mpproximately 936,000,000 to be 
aceounted for, as between the estimate late in 1919 and the plant as being. 
constructed both on the six—unit basis, is the reeult of 6 combination of 
diroutistancess The original Estimate No. 2 was for a canal of a nominal 


‘gapacity of 10,000 cubic feet. ve have shown that Betimate Noe 2A pro- 


vided @ concrete lining and a greater canal depth which inereased this 
gapocity to 15,000 cuble feet, and again by a further revision we have 
arrived at what wo have termed ag Botimate No. 2% which provided an in- 
proved type of intakes Thus wo find thet the estimte im official use late 
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in 1919 provided for = design the component parts of which compare with the 
plant as now built, so thet any inereaze im cost over costs then estimated 
weeed bo" died warked extent, be attributed to chance in designs 
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figures officially in ase by the Conat 98 fon late im 19195 ‘The quantities 
in the, work as completed for & atz-unit inetell stion wore, however, con 
siderably | groater then these provided for in the estimates. These chumsihtnn, 


therefore, gave rice ip genes ts end in order to show what such in- 


item seperately in the following para- 


, The siti provided for garth , dredging in the wellena River te 


‘he amount of (8,500,000 eubic yards at 20% par cubic yards The construction 
records hecnigsd ‘that at chareh Bist, ire about 1,200,000 cubic yards were Te~ 


moved at a cont of about 75y per omits yarde Subsequent gontracts for addi-~ 


| dredging have been let at B37 por cubic yard. It, therefore, appears 
» in the Weliend River for six 


reasoneble to place the cost of earth dra 


“nits at about $1,800,000, but the quantities im the completed six-unit 
“plant will be about the same a2 need in the estimate. Therefore , while the 
“goat of thie work was largely increased, the amount of material being the 


| Same, no extra eoct is chargeable on this account. 
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Ne toe 8 Originally it was estimated that the earth dredging in the canal 
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would amount to about 262,000 eublie yards at 20¢ per oubic yard. At March 
Sist, 1922, over 1,260,000 eubic yards had been removed at am average cost 
of ebout.76¢ per cubic yarde A comparatively small additional amunt of 
on dredging is requireé to complete the canal for six units. It therefore 
eens roasonable to allow for 1,000,000 eubie yards of earth dredging 


in ) ahintion to that ‘eset in the “estimates 
a . ‘the original ostimte ‘ae earth 0: excavation in the ‘cana has been } } 
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| Concrete of ala classes was estimated at 246,288 cubic yards at 
an prennge cost of 2.00 per oubie yard. the concrete in the conetruction 
amounted ‘to 304,299 cubie yards as at waren ‘Gist, 1088, being an increase of 
about 66,016 eubse yards of speotel conerate. Probably 60,000 cubie yoras fy | | 
te a fair allowance for the total additional eonorete in the oansl, all of « 
the class ® provided for in the estimate at the highest unit prices, 
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Rip-rap was originally estimated at 166,640 cubic yards. At 
Merch Bist, 1922, hehehehe endic yards of rip-rep had been placed, mking a WA 
nese of about (200,000 oxic yards c of sipwep over and above the estimated {- a 
quantity. 
The reinforcing steel placed in the work was much in excess of 
the quantity used in the estimate. us 
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of rock eaooration, while the sabia pies rock venoved wee ebout 125,000 
oubic yards more than the estimated amounts. 
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the advance in the capacity of the »nits purchased as compared with those 
of the estimate. A reasonable allowance for this would be uw sum on the 


The bridges and eroseings cost mech more than was contemplated 
im tho estimate. This is due im part to the longer spane ond heavier 
structures sie capated weet as never) at marinivtgneshennay? pemucnoattetaial wipro’ and 
vanshated construction, ‘which were not provided for in the ostinates me 
comparison of the ostinate with tne records of cost is complex. A reason 
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wsiy that the right-of-way as purchased was wuch greater than that pro- 
wided for in the estimate and the actual expenditure of $1,424,000 is 
over $800,000 in excess of that contained in the estimates 


wit “Faring regard to the dish Yack Cs Sighb-otene provides 
sufficient ‘land tor more then one development, the whois of this amount 
is not ghargeable entirely againat the present plant or if the extra land 
is not ‘utilised in this way additional acreage purchased may be sold and 


im this way represents a recoverable asset. Our Consulting Sugineer 
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states that a reasonable allowanse for right-of-way for a gix-unit plant 
18 about $2,000,000 veing 
in the wert ond £ 9400,000 less than the actual helene 


roth PLU ei ae 


Ot faite greater than the amount provided for 


The service tunnel and the sundries check closely with the 


ostinato. 


a fhe shen of expenditure for power house railway, plant salvage, 
stores and 30 forth, wore apparently not included in the estinate, unless 
in the unit. arian or ie the sce’ allownnes for overhead costs during 


th order to wa ‘the total (26,825,685 of Estimate Hoe 2-8 


with the ‘tetar of $64,328,000 for the six-unit plent as ballt, St is necessary 
em as nearly as possible upon the same basis as the conditions 


_ the est: mate mage im 1917 and subsequently tarried forward te the 


~ ary hea’ 


Now thet the differences between the Development as estimated and 
as constructed have been analysed, we enbmit hereunder a tadle prepared by our 
Gonsulting Bmgineer which shows a revision of the estimete in use iate in 
1919, corrected for quantities as actually built, but vnsing the same unit 
prices eo wore used in the estimates. This table is as follows; 
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—* af ay te any py kt 


. Based on the quantities contained in the plant as Wilt, 
Metimate Noe 2-B would have appeared as follows: 


fotel of Hatimate Toe 2-3 with quantities given therein wscooss. §26,526,635 


. Sera, 1,000,000 cueydosdredging at «20 cesevsnsauns # 200,000 

1,300,000 omeydaecarth at aT as FRESE PHBE SD OH 350,000 

i Cee 430,000 Meydssrock at #396 CHORE RE OR ee Oe Oe 421,000 

60,000 eneydesconorete at 12600 cecseessne 720,000 

fe | 800,000 Cueydaerip-rap at 1LebO SHR CRT OH HOD 1,200,000 

Dcochen, 125,000 ome ga at #96 neck te eee Se Oe Oe w 120,000 
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26, 0 AR Cp ayape soncy te ot 100 wwswee 190,000 

Power House, 76,000" Cue Ke hectoak at 1.80 eeSS eS ERO He 116,900 

Ghanged concrete end superstructure, say, +.cs0.0 $00,000 

Equipment, $0,000 By Pe eaditional SPORT ORE HERON EHS $00,000 
 Brldgety QDORE .seeren rade cet envereereressrerseeenae 4,000,000 

nin acy gt uel Ce ee ee Sok a 


. Engineering, contingencies, administration — Le weed & 
and so forth, and interest during con- 
struction, B2-1/2 per CONG. Meedews ok eenen sede od'es, by FOG, O78 2 7,196,0 75 


@otel for datimate Nes 2-3 based on quantities Qe we wrth, 
BS beilt seh ci hid Mi Mle ghana erty Helin "35,721,710 
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from this table it would appear then that,aside altogether 
from the question as to whether mais prices used in the estimate wore 
i correct or not, on the basis of quantities alone and, other emeral con~ 
Aistens, the oe Was . ae bt ine extent ot ate gas 
| >. I$ ig not unusual in construction viendo extent to find. 
| that quantities are wore or less then the smount estimated as it is im~ — 
| possible to foresee every condition in its true Light before the work is | 
actually undertsken. As & rule, however, excesses are compensated for by \ 


in this whee, Gabe. Fe have a condition which shows that 


the main items of work were considerably underestimated with respect to 


quantity end,while there may be just reason for some of these excesses, 
the great majority appear to be the result of @ none too ifberal allowance 
) | for work of this character. When one considers thet this excess on the 
09,000 represents approximately 


i. 4 basie of the estimate amounting to over 47, 
\ 9 pow Cont. of the estimate, tte importance may be understood. Nothing, 
so fer ae we can learn, was over sald to the Government regarding this eddi- 


* tional cost which would have to be borne, so that even hed it been possible 
is te execute the work at the unit eoats given in Estimate Noo 2, the statement 
a of cost given to he. Government ar that in use by the Commission late in 

i | 3929 wont nswe been, excoaded by over 2Y per cents As in other things, the 
Commission egparently oonsidered it unneseasary to advise the sestgeanasie of 
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| ae Be ue Riders ie ue Tid tists 


} venin ates a ten expenditures on the Development were largest in the yoare 
| 1918, 1919, 1920 and 1921, imoreasing im amount as the years passed. 
During 1919, 1920 and 192] material and labour costs were relatively high 


and the viieewirentnd of lnbour was low. The general conditions obtaining 
svourable for construction, to such an extent indeed that — 


were very 
ordinary construction was deferred and in many instances stopped to give 
"sy ‘to war r necds or to await the completion of the post-war re-establ ish- 


ee 


 “@y. ores says he is firm in his convietion that the excavation 


work of the canal ‘gould not heave been completed et am earlier date ander the 
clrcumstanees encountered,-tho feces of the rock excavation on the sides of 
the cansl were lined with conerete as the result of a decision to inerease 
the capacity of the canal subsequent to Betimate Noe 2 and until the rock 
extavetion in tho Ganél hed been finished it was not possible to make the 
conerete lining. toreover, it would not heve been prudent to expose the 


concrete lining through a winter season, so it was necessary to complete it 


| Gd? 
| ee Un B2 


_ She power house ana sereen house wore useless untid the canal 


was ready to serve then, ond, it would have boon imprudent to have then 
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finished and standing dle. All of these factors resulted in congesting 
the ony construction period into leas than two years,  Untortanately 

these years wore unique ‘in their unforeseen abnormal conditions, insofar 
aa the cuoenston-Chipsam ‘Power Development was conserned, sithough as we 


neve shown eleevhere, when compares 


with evarnee conditions throughout the 
country, the reduct lon in labour rates and inefficiency on this work 
appears to ‘have » Ingred behind sinilar reductions elsewhere. 


: ih Mes Tn orler to detersine sii biatch expenditure of money sharge- 
able to abnormal conditions a close study bas been made by our Consultiag 


ineer of the resords in comparison with the sonditions obtaining when 


Estimate Ho. & was prepare py : 


: maerer She ana lys is of the wage expenditures is dealt with very fully 


in our Consulting Engineer's report entitied "Chapter BE ~ Discussions”, and, 

| in brief, his anelysis of this eubject shows that of the totel payroils up 

| to December Sist, 1921, amounting to $19,896,667 or say 920,900,000, about 
$7,990,000 is accounted for by inoresse in wage ratos over 1917, and about 

i $4,609,099 represents decreased output per mamrhour as compared with 1917, 

i leuving about $9,500,009 aa normal wee expenditure for the plant as wilt 

* up to the date above named. “his acrmal wage expenditure would be reduced to 
A about $6,100,090 for the quantities of detimte Ne. 2. Allowance mst be made 
a in respect of wages paid subsequent to December Fist, 1921, for a simanit 


‘ plat: and, on this mais, the amount of $11,500,909 over and above normal 
4 wage exponditure should be increased to say about £15,000,002, ae applying be 
i for mee Amoreases and “tneesiglency for for & ) sizmunit — beer: 
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»» Shis mabject has boon carefully investigated by our Consulting 
er and he has prepared certein figures from records relating to the 
cost of materials and equipment on the bagie of 1917 eomiitions. Dealing 
with the subject generally, he says that index mmbers and percentage cost 


records | ‘ofr many oonstirugt ion commodities including steel, cement, crushed 


wenn, timber, ‘ples, poles, brick, lime, rails, coal, piles, dynnmite and 

80 ‘forth haa been examined ahd the anount paid your vy year for mappiies 

and materials have heen noted, ‘applying these costs: an 8 weighted mean to 

the cost of the ordinary materials anoant ing to $10,797,909 ac purchased 

would | dave been about 7,690,900 at 1917 prices, while the estimated amount 

Of $12,090,000 for ths it plamt would be reduced to whout = W?, 
_ of abnormal materials expenditure as ep 


$5,700,000, as applying to # sizrunit plant. 


’ She iten for. permanent ‘equipment amounting to 8,791, 000 is | 
not ‘gubject to ‘the Buse degree of yearly fluctuation aa the onlinary mater~ 
ials, but judging by contract prices of similar mamfectured equipment, it 
would appear that this item would have cost sbout $6,590,000 at 1917 prices | 
ond that the ¢ ent for the complete six-unit plant wouid have been ee. 
about 7,700,000, from which it may be fairly considered that there was an 


a@bnormsi increase of about $2,509,000 for equipment for ® six~unit plant. 


“From an exunination of construction plant prices, it is apparent 
that the amount of $10,024,000 expended for plant would have been about 


$5,900,000 at 1917 prices. ‘The salvage value would be correspondingly 
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reduced, however, if the prioes had remained the eame as in 1917, 80 that 
the net amount for construction plant costs for the complete six-unit: 
plant would have been about $9,500,000 or $4,090,000, and the abnormal 
plant cost for a six-unit plant would be on the order of 93,709,900. 


| 3 the item of misceliancous overhead eoste during construction, 
engineering, superintundense, administration, interest, and 80 forth, | 
smount ing to s bout #12,527 625 as at Baroh Slat, wee, is epproxinately 


#6 “mie! oent. of the total of the other itens. 


ing and assuming approximate figarea in respect of these lions 
for Which no exact Sagres are given, ¥e obtain & sum which appears to be 


abont SA ane, 00, whieh sigure may be taken a6 & fair representation of 


what ben ve seve to veprenent oxponditures af an anormal character. These 
figures are set forth in tabular form on page 272. 


| ‘Phe teregoing analysis has necessarily been based upon re~~ 
ducing actual costs to the bugis which obtained in the year 1917. As pointed 
out previously, the ongincers of the Commission stated that im Eotimate Mo. 2 
they had provided a reasonable amount in respect of wage rate incresses and 
material costs. ‘That they did allow a certain margin in respect of wages 
and material costs hans been referred to in an earlier section of this report, 


bat the amount so allowed was, in our alii too smell, having regard te 
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‘ FOR ENCLOSURE TO 


jot? i Sia amount of $26,459,000 briefly referred to as representing 
xpenditures of an abnormal ¢hiracter cunnot be considered as such without 


| furthor explenition.” First of nll, this figure has beon arrived at by 

| roduetng the expenditures “to donditions sotually Obtaining in 1927. Since 
| the “éstimite then jrepiired aid take into account certain tnoreaces in 
Fosyéct of wages und mtevini, equipmint end plant costs, the amount so 


provided mist be dedugted from thia figure of $20,490,900, It is ditti- 
tion of Estimate Yo. 2 indloates that 1t would amount to about $2,000,000, 
| Reducing the «mount, of 23,480,090 by the amount provided tor in Sstinete. 
) No. 2, ¥e arrive at a figure of $26,480,009 which represents what may be 


“thes new ¢igure, $26,489,000, Is aleo subject to further study, 
and we find thet cur amlysis mst be contimaed farther if It 12 to be | 
properly ‘understood. Wo have already briefly referred to the fact that 
the — of the shovels was considerably leas than thet estimated by the 
mginoers of the Comission, and in an eneing section of this report we 
shall show ag nearly us possible the effect that thie condition had on the 
extintes and dbets. At thie juncture, however, it is necessary to point 
dat thet the fatlure of the shovels to Give the expected outpat was indeed — 
ote of the governing foatures with respect to the matter now under dle- 
gudeion, namely, abnormal expenditures. | 
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Hypro-Eectric Inquiry Commission 
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Amora ¢ Costs due to vada ve: 


, The, Suxeen, effect of nicenhieeitnn the capacity of the shovels 
was to lower the estimated unit cost per yard of exeavation. The indirect 
nt fnets are mumeroug and it is to these matters that we will now partioularly 
refer as “re a eres. alae the amount of the abnormal maga 7 


. _ Bhe working siti Like the anit ‘waa,’ was based upon @ 
certain output capacity per day; the mumber of days governing he length 
Of time required to complete the work was in turn fixed by the daily capa 
gities, With the working output of the shovels so materially reduced, the 
period of time to vai the work without au increased amount of equip~- 


ment would be natarayiy’ gaxtprhiak — was apparent und should have been 
‘appresiated from the begiming that the shovele gould not maintain the output 
‘estimated upon. In order to correct in part this difficulty, more equipment 
was purchased, but this wis not done until late in the work, whon prices 
wore ‘very mach higher, and when prompt delivery was difficult to obtain. 
Farthemore, the type of equipment jas originally contemplated by the en- 
ers of the Commission. seould not be obtained and other equipment Mad to 

» substituted therefor, Yhis feature ws particularly emphasized when the 
‘Commission found that in order te mke their rash schedule effective, large 
“steam shovels had to bo accepted ‘Instead of electric shovels. The efficiency 
‘of ‘the steam shovela sccording to the figures of the engineers of the Com 
‘mission ve Lat edhe Tess than that of those electrically driven. 


os OS BREA 


bias Referring.» back to the list of excavating equipment given on 
peee, ©, of this report and to the statement wade in Estimate Ho. 2, that 
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FOR ENCLOSURE TO 


equipment had all been purchased, we find that the engineers of the Com 
mission appareutly believed that with seven shovels consisting of two S32- 
ton electric shovele; two 11% 


ton electric shovels; one 40-ton steam shovel; 
one Si-ton electria shovel, and one 6i-ten steam shovel, thet the work 


‘Subsequent to 1917, we find that ‘eix more shovels were parohesed, 


inelnding two 332-ton akowels, one atenn ond one electric, one 118-ton elec- 
trio, one 275-ton steun and two other ‘stom ‘shovels of ane Ller eapaaity. | 
three of ‘theese. ot shovels were purchased im the yeor 1920, one of the 
maller ones even ag “late as Hoven ber ist, ‘1920, ms 
ficient equipeent on the work wae in a 
he DIETER OE en OE UE Ce 


te erty ete sr 


engineers of the Comieeion in Hea ol onpacities, and the delay was 
further increased er the dittioulty of gott ing prompt delivery from mann- | 
facturers during the war period and ‘subsequently. “In tarn this delay in 
getting a suffiotency of plant on the work was largely responsible for 60 


per cent. of the rook excavation being crowled into the one year 1921, 


when wage rates and ineltinienny: were at their peak. The effect that the 
onipnt capacity of the ‘plant had” upon the emount of equipment required and. 
the ‘speet of the meme sg sn io sy in varying degrees to image every 
other york of tho work. “it vitally affected the transpertation eyetun, the 
aauber of un nay tin “the housing facilities and the commaissariat, and, | 


to some extent, the conereting work and so forth. It may be definitely | ie 


equipment was 5 tho gveavaing “factor in the vhole undertaking. y , ox 
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have termed sored expenditure, a sade A of Surge Geuere, amount §,~ 


; esite, a certain proportion chergeavie a vegtiy ‘eo the fact that the | 


bets) & 


‘engineers 0: of ‘the Commission estimated the cnpeotties of the ir equipment 
tes bien thereby deoroasing out inated matt yoats sete those whish could 
‘astually ‘bo realised; secondly, & proport ton ano aivenpiy to _Gisorganisation 
‘ond delay tn sonedzie: as a result of overestinntod shovel capacity, the 
oaneaenen’t pie of maintains plant with its belated ordering and 

‘arrival with the confusion and mash finelly ensuing; and thirdly, & very 
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We will in suooed:ing sections of this report show 88 nearly 
as | posers | tho sub-division of this amount of (926,469,900 under the 


general headings just referred. to. 
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We have already stated ina general way that the actual cost of 
the siz-unit plant as compared with the estimate in use by the Comolasion, 
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late in 1919, excosded the estimate by nearly 256,000,000. He have 


accounted for over £7,000,000 of this excess by reason of increased 


Py 
wy 4 
we Wy 


quant ities in the works Of the balance remaining, vis: 4 
have shown that $26,480,000 represents absormal expenditures, but that of 
mS this ancunt only port is traly ubarquatie as @ justifiable abnormal ex 
penditure. vo will analyse this cameras & further, bat pefore doing eo it 
is woll that some reference be rade to those parts of the work in which 
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| semnty the caoal we find the total csyanatere to ‘that date amounted to 

| eet $56,000, 00 out of a total ‘of $62,000, ce ehher words the | 
| canal expenditure at that date, ecoording te the monly tie given represented | 1 
| pearly 60 per cont. of the total cost. Yor purposes of reference we in- | 
| °5 inde herewith es page 291 s further analysis made by our Consulting a 


Engineer of eis expenditure of $36,000,000 on the camalde 


| i room we fing 
analysing the figure 8 piven the we ei of the 
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$58,000,006 ores “Kea,600,000 Was i a of eerth ond ome ee 

It is ‘thorefore apparent that the cost of earth and rock excavation on the 
canal § oremned,to @ iarge ‘extent, the cost on the whole work. Referring 

| to netinates: Bose 2 and Bey we find that the total cout of the canal section 

| as estimated, with corrections made as in 2A for the concrete lining, amounted 
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to a total of (8,240,038. We have, therefore, this comparison that the 
ganal section, which the Coumiscion, late in 1919, were still figuring would 
cost $6,250,000, eventually coat nearly 36,000,000, or over four and one- 
third times aa much as estimated. | 


One would naturally conclude, therefore, that the actus] cost of 
the earth and rook excavation mot have played most important part in this 
additional expenditure. %@ have shown by our analysis of Astimate Ho» 2 
that the ostimtot cost of earth excavation was 22f por oubto yard and of 
rook excavation 98¢ por enbic yard» Referring to page 190 of this report, 
J FiPF Ah We avenge. petned gest of a1). eneth, exeavedion wary wax S5¢ 
ger ease yords and rons #2 8 


wi Sins . _™ BOW bien tases unit costs to us, our Gonsulting inginesr 
tenis not - smelnded certain charges in respect: of umatering, costs due to 
strike, hospital ond medieal services, and main line railvays and ronds, 
but in order to compare estimated costs with actual oosts, at Gus tment in 
respect of these items must be mades On thie basis, we find that earth 
excavation cost about ¢1.05 per oubio yard and rodk excavation about $4el4« 
Bow by multiplying the unit costs as used in the estimate by cur figure as 
given sbove of four and one-third, we arrive at unite which are very similar 
to the sctual costs. This, then, supports the conclusion that the cost of 
‘earth und rock excavation in the canal was the resl governing factor in 
respect of the cost of the work on the Development. from this it must be 
concluded that the substantial part of the (20,600,000 yet to be explained 
mast be involved in the earth and rock emsavation which fset in turn brings 
ug to the point of studying the actual operation of the exeavating equipment. 


ie 
ws 


ote todd moe rts qgano cits retro coved a 900,008, 98 te isted a 8 si) 
"ne em fibgs ener Ore at ata otnatene ads Sake Hol tome <a 


‘Ao toe fautoe oft tect wetcenedd yobolome yLfousten Siew ond a 
— at diaq tasdvomel tear 3 hoa etad fama wolsevanne wyor hse dase edt 4 Bi). 
£ ot edwaheed Yo sleydans ute ee aewpeie ered ow sora tbaogp Lownte rsa % ‘ 
Ye bas bray abel tog ate sar moliemnace STt8e to coo hedamties edd tadt a i 
steoger His? Se OR egey of gatuxetes etrsay atdue yoq Y8C mottavaoxs. anor Bh 


f ae (AOS Saw row moLtemuoee stiee Ma To gs00 Landen eperows edt fast? batt oe 
i nit , iy Ohne bia Mae iy es hun ica Olden Ong i q 
| a: | — ewaRge gate loomed we sat Of aveoo Cine egedt gatieletas of mn | ‘| an 
a at ai) a eat stBeo egubted awn te inoqart ak neyado statis bebslont tox reat ay 
j | Re shoot fas eymttos eatl uton baa skeatrine Leothem Bru. Lastqved .esttase Bh 
ie Wik 4 at dnmetesi bes y2taoe Laudon iidtw etre degantdae zaqeoo of tabxo at tad as iy 
ae ‘ sre todd batt er .eteed ald? a0 sobem e¢ toon unedt onedt to toaqeet 7" 
a if | “mt sg te 
Be 4/ «Sit YLT wo qd otanitee oft al hoes aa atago thu alt pmtylgttion gd von | 
Pic nso te ste en sno Sn 0 Soe 
i _ hs To gaan ed? ser? solastanoa odd atvoggue yued? »wtuT sosaon Lantos oat ot “ 


4 vi f “at tetoet gatunevay Lewr oi enw Lenao edd af soksavacxe aor bak 
6 dame shot ora stimagetowd oft a6 trov oft 20 ga09 ont to i 
_ bamtatgae o€ 6¢ tet 000,000,083 0d Yo aq tattmatedin aft tate | 

nt a mi tt 


7 hie 
) Lpuraatonpon ani mendnehynu nd tec 9: 


yoy a2) 


om 


St Fi , J ; + aa hg 5 ri JP , i. vy 
AY * i x P) t #f ‘eae aa } se i, a) }) 
‘at a aS LL COMER YEW hry ae bs a 


Hy sTRIC INQUIRY COMMISSION 
PY FOR ENCLOSURE TO 

b y a J Sede ‘ oh 

oe ter ) wt” 


ta ; wilt b 
« _* -, jad A {" 


” Before ee ey subject of ‘ocdipar't dona, ‘tt is Interesting to 
note thet the costs of the other component ‘parts of the work ata not exceed 
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Me estimated cost of the Intake with deductions made for the 
enthering apes which were not constructed amounted to $2,596,420, while 
the cost of the work as actnally built emERS o to $2,500,000. _ It ia te 
be remembered that this part of the work was jargely done by contract, in 
fact we have it from our Consulting tngineer's rama that the total contract 
work as executed by Nesste. Tomlinson, Waoaw # MeDoneld amonnted to — : 


The total work in the Welland River section has greatly exceeded 
the estinate but not to the same extent as in the conal. The bulk of the 


wovk, ‘Memely dredging, accounting for over $600,000 of the original estimate 
of $553,000, was figured by the engineers of the Commicsion to cost 20¢ por 
dudid yora.” Undor the Comeiseton*s operation it cost over 78y por cubic — 
yard, bat they ceased operstions in the Summer of 1921, the remainder being 
let by contract at wnit prices varying from 38/ to 40y per cubic yard. 
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the bridges estimated to cost $610,000 cost over $2,000,000, 
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we nave wilhowel in xe ie iva wilebiee of thie regen’ to what 
may be tormed the indirect effects that the reduction of output ‘had upon the 
cost of the work and have briefly gtated that the direct results of over- 
estinating the capacity vas to decrease the wait costs used in the estimate 
which in turn ms ove of the big reasons which caused the estimates to de so 
largely overruns fhe following pararraphs im thie section will be devoted 
to this direct remlt and we will endesvour to indicate what an important 
bearing ‘this had on the correctness of estinates in use by the engineers of 
the Commission up to the end of 1919. 


YF sien. pita r] © Py Py om ) 
S D ‘4 i vie, le tae 5 
De ey he an ay. Ay ; * 


Co staat don ‘oni at Bobefaat eaw oo cous Ao tet va “Wewtonddaiat bili “4 


Kanani te Av ° ‘Neeaoivar Yo aeese* aa 


yy et} et Fa i yi ele aie nit eh 2 , ey. iy \'s ba 1 was al ia ite aibbeea' A ty Y de Sue ae Ys 2 ha te Ne 


nt NS CEIY Gait sire 1M 


: Patio td sat tebe: een a 


fi 
ck ” i 
get WAKS 20 pane anpivene, ost a, pansies, ames wo. ae ee 


si ish. hie ties tein hid init 
seve Ie pd leaes domehh aes tact sana, Rha ares hae Soap, 08 ae SiO, | ig 
UA Nieshidipd ictiapilocnaasiitinlbsgeie pa 


Mi a arg = toe eat ot a 


-Evectric Inquiry Commission 
FOR ENCLOSURE TO 


£8 before quoted, the report forming part of Setimate Now 2 


| .. “The main factor affecting unit costsis the volume of the... 
| output of excavated material.“ 


| Again: 


. “In working out this schedyle, the dally output of the ex- 
gavating plent has been conservatively estimated Ea oie 
to the memufeacturers’ spadificetiongers.«” 
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The estimated capacity of each type of shovel in earth and in 


rode was stated to be ax follows: 
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; The. average mot Lean pertarne of the shovels over short . 
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The pried A drips show that even the average maximus pertorenage 
oer ahert periods never peaghed the copacitios estimted ayome “Gander ‘ordinery 


workin ‘bonkitieas satinatod ‘capacity ‘shoale. Péprecont on average porformanee 


pont & ‘protracted period. %. an ‘AUlastretion, if a ‘shovel “of t the Bey ‘type 
conlé 1 or eafely depended on ‘to ‘give a gh op ou suet ‘of 6,000. cubic oaks in 


ten y St ‘then ‘ander the wost favourable conditions its capacity per shift 


would have to be greitly in excess of this figures Under adverse conditions, 


the ontyut would be greatly reduced, but the average or mean capacity, taking 
all things inte ageonmt such a¢ hard digging, adverse weather conditions, | 
» poor train services and eo forth, would bea 5,000 cubic yards to 
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- Bow it is to be noted. that, the. analysis given in the above table 
rds into assount nly the wo largest types of shovels net on the work 


‘and that the shovels referred to wore elostriosily driven oo that the en- 
gingers of the commission raintein that the oftioloney of these shovels vas 
rach: tr excess of the- steam driven plant -ethorwige employed. The figures 
above piven ‘can, sherafore; be taken as representing a much better condition 
co vaptunlly svtatuedcta Gad Fok aii aquipment ia texen inte considera 
tone the shovels above mentioned, nowevsr, excavated the large parcentae 
of ‘material ond it is for this ronson that they have been used in these come 
yertoonss, In order to graphically represent what actually occurred with. 
respect to ‘the large electric wovels, 1, 2 ond 6, we have had plotted in 


atagranatio ‘form the progressive efficiencies in earth and rock excavation 
| 
and senses, Afsarene are insluded herewith as pages 296 and 299. 
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wi =. for the reason bringing sbout this condition, one is 
votarshiy faced with the following questions: 


ata pid. the engineers of the Gosmission properly estimate the 
_ working capacity of the shovelsT 


— to what extent was the inecficlenoy of labour responsible 
Bhs or the ne of the ecuipment? 
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vealing with the first question, it ie well to agein refer to 
the statements contained in the reyort attached to Estimate Boe 2: 


“fhe main factor affecting unit cost is the volume of the 
ebuigs of excavated material.” 


abe. 


_ “mr eins eut this : atietaie the daily output of the ex- 
‘eavating plant has been conservatively estimated accord- 
_ ing to the manefecturers' specifications.” _ 6 iauabatal 
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fhe wisdom of the first sateneny, wi be ecisor to everyone ’ 
familiar with constrnetion werk, and the econd statement indicates that the ’) 
ung Of the Comeicsion were largely guided dy statements of the manu- 


Wo what extent they were guided din this respect we will deal 


with isotrgpent ‘out ot ‘da important to note that experienced 


etors kmow that the statements of mamufacturers are usually based upon 


wrvetl ported operations ‘and ideal working conditions, ond that under ordinary 
King conditions, the output of shovels, concrete mixers and the like is 


ily very much less than the ontput olaimed for them by their makers. In 
the report entitled "Gonments on Evidence .... by Contractors on Kay 18th, 
22nd und 23rd, 1923", Appendix 6, page 10, it is stated as follows: 


the Canadian Equipment Company, from whom the shovels were 
purchased, aleo indieated in their lettar of Decexber 9th, 
_ 1919, that we were perfeotly safe in ext mation the capa- 
“"‘@hty of the large 226-3 shovels to be 6,000 cubic yarda in 
ten RoOUrse” . 


‘dw examining tne letter in question, which is also quoted in 
Appendix 5, page 10, we find the company stated: 


“ye believe that an average of 5,000 cubic yards per day of 
ten hours can easily ve meintained.” 
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OAR further, it is found that this statement is apparently 
based pie ‘the i hilt of & shovel operating im the Pitteburgh-Kansas ) 


Coal Fields, where it is stated the company have records of an average of 
over 6,000 yards per nine-hour days Mo doubt the information given by this 


obtained were, as far pcan de, learned, greatly different from thee eb- 
taining on construction vorke In operating a shovel in connection with 6 


| soal wine, @ querry or & clay pit, all conditions are known, the operation 


company was oprrect, but the conditions under which these eapacities were 
| 
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| is usually continuous over hors periods, and it is possible to srrange and 
systematize the work in a manner quite impossible im ordinary construction 
works It weually happens ‘that, under stich conditions, a shovel will excavate 
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Ye under the varying conditions encountered 
| oh construction work, and when assumptions are bused on other than actual 
operating conditions they are almost sure to be misleading. Similar inform 
tion to that quoted above ie submitted in Appendix 5 of the above-noted 
report from the Bucyrus Bulletin. The capacities given in this bnllet in 

| " are for shovels operating under conditions almost similar to those referred 

j to sia the Canadian Equipment Company, ond the capacities obtained are 

lily comparable. 


The engineers of the Covmission did sotually observe a model, 
Ho. $00 Harton, evolving shovel, operating in an earth ont om Section 16 


mot-Seg Canal. In reporting upon this matter they states 


wae the time of our visit, the shovel was handling sbout 
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of their visit to the Galumet-dag work one of these large shovels was 
actually delivering 6,000 cubic yards of material in ten heures, no mention 
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g. this Job», and this im spite of, physical conditions in respect of the 

Chippewa work which made it, in our opinion, vory much wore expensive than 
nor, tha, had been observed by them up to that time, The only reduction 

remotely, provided for as reger ds ayerage outpRt would have resaited from 
tho, possibility cf operating » tow more days pay year, than thay oat imated, 


The onginesrs of the Commission were well sware of the conditions 
_Iikely, to be eneountared im the construction of this works as, the following 
_atotenont, appears on, pages. G-24 ond G-15 of our Consulting Rnginaer's report 
entitled “Contract Work and Other Oongtrection Procedure’: 
*a¢ the time when it became necessary to actually commence construction 
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this report and reference te. it papal that Labour sneftiesoney did net 
apparently | consenes until the beginning of the your ‘1919. in rs Aores* 
"coments on ‘avidence given by Contractors", append ix do, Table Hoe 2, 

oo ‘own & “veoora of comper isons of shovel afficieners In this record 

it is shown ‘that the afficiensy of hovel ontpat is greater in 1919 when 
first chert mentioned, there was ne labour inefficiency. 


“Ere heres ayparentiy considers the fotlure of the plant to hertie 


up to ‘expeotet ions as the mesh important oanse of the Increased cette ia 


erty mak OP 
Comission by Cor ts 


analysis showing whet the actual cost of excavating would have been if the 


h ontsonts ‘on Bvidence given edene the 
, Bind and 23rd, iezie che gives on 


shovels had realised their est imated copacitios. In comming uD the matter 


on \ page 9 of ‘tee above-noted Appendix, he ‘evaten: 


“It ‘Taoserere appears ‘from the above that the wnit costes with 
eriginelly estimated capacities are ectually Jess than the 
original 1917 estimates «... and show that had anticipated 

. ghevel capacities been realized and maintained,«..... the 
actual coat of exeavation would have beon less than that 

! imated in 1917, even though Rasiiniie eit by the inflated 
prtees of labor and mabertniy yon 


: What Mire, ‘sores says may be quite trues It is quite possible 
that ae ‘cost of ‘ezoavation ‘would have been less than the estimate had the 
shovels done what the engineers expected them to do, but the shovels did 
@ great deal less than they were expected to do and, in our opinion, one 
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of the fundamental reasons for the coste eo greatly excesding the estimate, 
is the faulty judgment of the engineers, for they estimated that the shovels 
would excavate mmch more than thay possibly could heve wonder the ee 
atances, ond even when in ‘wis ‘and 1929 they knew what could eotually be 
expected they fatled to correct their estinates, | 


In counection with our statement in reference to this uetter, 
the argument may be sdvanced that the inefficiency of labour had a definite 
bearing upon the output of the equipmente in the first insvence, it is te 
be remembered that,on ® construction job of this charecter, the first con- 
cern is to keep the. escavating alts operating as continucasly as possible, 
and the whole object i ye (dof chely ine shovels are served with « oufficient 
namber of men with trains and with other euxiliery serviees that will keep 


them constantly digging. It would appear that, aside altogether from the. 
actual coat of operations, Mre sores has no sriticiens whatsoever to make 


of the efficionay of the mechanical crews which operated the shovelse One 
| of the witnesses appearing before usa who was employed on one of the large 


@lestric shovels during the period 1920-1921 ataten ae follows: 


“So far as the atfieieney of tho skilled wornen on the dana, 
Gees, 1 think there wae o high stendard of efficioncy, — wee 
pertioularly on the unit om which I was employed. ie took Oye 
.» @at 150,000 yards of carth a month and loaded 1¢ in cars sixty = 28035 
feet above the shovel +.» What I have said about the effi- 
elency was general amongst the mechanics on the jobs". 


“We believe that the statement nade by this witness with reference 


te te ceftfletency of mechan tos is auite correst, as it Was generally found 
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doswee fairly well mainteinede =, 


out the war period thet the efficiensy of men employed im the skilled 


Soi 9) Theat Mr, Aores thoroughly believes that the shovels gave excellent 


and efficient service is shown by his following remarkss 


i» “May T.interjoot a remark? What Kr, KeBride says about the 
shovels le quite corract; the shovel operat lon was one of 
parties , exeeptions of inefficiency on the (meenstom 
work the shovel crews did very wonderful work, and I have 
» ©) ne Regitation in certifying to the fact. it ig what saved 
the deaped I heve no hnananes to makes” 


We do not believe that the oxeavating units gave the output 
py. were capable of giving, not for the reason of inefficient operation 
rat we find general agreement with the | 
i above and also the statement made om 


of their crews, for tn th: 
statements made by titer 
ats scala ‘but the very werner in which the work was conducted could mot 


nedp bet affect. the efficiency of the shovels for the conditions obtaining 
on the. ¥01 ic, Anring, the latter pert of 1920 and during 1921 resembles what 
may be. te — & "mad rush” to complete the work on times, isch procedure 


invert, rednees, efficiency. 


@ia 31) that could be expected of them, ond referring back to his previous 


of them, the ssi inate would not have been exceeded. It can only be con~ 
etnies from his romayas that, in spite ef all conditions such ‘as lower 
efficiency, wage ‘ineraases, “abnormal expenditures for myplies, equipment 


and» plant, the work ‘wont hs have ‘cost Tike ony more ‘than the ostiante, 
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it capacitive as estimated upon had been realized. Tis gives a broad 


idea, of "the tnportance which ire heres ninselt attaches te thie matters 


The important bearing that the capacities asaumed by the on- 
gineers for these shovels had on the ostimates prepared by them may — 
perhaps be best observed by referring to Jetimate Noo 2, wherein is given — 
a “Discussion and Analysis of Cost of Operating Excavation Plant, ineluding 
Railway". The verious iteme making up the estimated unit cost of exeava- 
tion are given in s summary at the end of the discussion, and cre as 
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_. . Deabing firet with earth excavetion, it is to be observed thet 
items 1, 2, 3 and 6, aggregating over 16 cents of the total estimated unit 
cost of 2606 sents are arrived at direetly by using the estimated capacity 
of the shovel os & baSee As am illustration, item l was made up of & total 
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oatinates saty cost for a 225-2 shovel of #267000, plus & total ertimated work= 
ing day ety for 3 a 103-0 shovel of {285,95, making & total daily cost for two 
ihoeain of $451.15. in tant, this dasiy cost was divided by the estimated daily 
outpat of both shovels, namely, 5,000 yards and 3,500 yerds,respectively, or 
6,800 euble yards, resulting in the figure given in the table above, namely, 

” Ap we have nlready shown the average efficiency for the 225-3 shovel 
was about 36 per cont. or in other words, 1,760 cubic yards instead of 5,000. 
The average for ‘the 103-0 type in earth wos about 22 por cents or 770 yards 
Ineteea of 5,800. Therefore, other things being equsl, the tetsl cost of — 
$481.15 eny be divided by 2,520 to get ® comparative figure, which gives us, 
Inetead of 5.3 conte por euble yard, almost 16 cents. Itens 2, 5 and 6 would 
Spy but thet they would be increased to & 


certain extent te obvious. 
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nase © ayposh, to the leyson, at ts te ve observed that on the vasis on which the 


noers of the Comat ssion estimated, namely s ‘that & 225-3 ‘shovel would give 
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5,000 yards per ten-hoar day for 260 wosting days in a year, a is to be ob- 
served thet Prone ned nosmoth shovels would have to aig ond toad ears Lifting the 
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510 


probably in one~halg this period of time, or in about every thirty second 
adoring the period that they were eotusliy in operation. 


Sy” Sor aeonpndag tapouacaia tes ome weed wen ao saclogtles ih 
the iene on tho shovel would average an eight yard quantity each time. Yow 
5 thie ie a theoretical condition which seldom obtains on any work. Under 

| average conditions over long working periods, 14+ will probably be found that 
am @ight yard dipper will average only about six yards per Lift. If the 
excavation is dense and reagomably moist, the fell eight yards or more may be 


reslised at times. If the exesvation t4 very wet or in a “soupy” condition, 
such.of the bucket capacity will be lost. Our comparisons ars, therefore, 
vased upon whet may be termed ides] conditions and for the Chippawa work a 

wt, the dipper espacity per 1izt would 
would affect the output quantity per day. 


| The comparisons given above relate only to operation im earth, a 
Fd Gapacity bucket was estimated 


225-2 shovel im veck operating with of 
+ by the engineers to give a éapcolty of 3,000 yarde per ten-hour day. Por use 
in cur comparisons we have assumed that It was possible on an everare te Lift 
a fall bucket of earth at esch swine, but im rock work, it 1s impossible to 


make any such asewaption and the most Ifberal amomnt that cen be allowed per 
gving would not exceed three yards. On this basie it will be found that In 


rod the shovels would have to dig and ewing on an average of onc: every 36 
seconds, throughout each ten-hour day for every working day Im the month, for 
ten months in the year, if the estimtes of the angineers ars correct. This 
@ieeloses even a worse condition than that obtaining with reference to earth 


excavation. Over long working periods such rapidity of operation would be 
gonsidered excellent performance for much smaller types of standard stean 
shovele which only have oa fraction of the Lift, oftimes only te the top of an 
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ordinary hore  G@ump-cart and it is to be remembered that while electric 
shovele are cheaper to operate than steam shovels they are not so rapidly 


| “Tt is a very diffioult task to make an exact analysis of what 
Estimate ™ Boe Pa shonld have amounted to on the basis of setnal outpat as It 
‘is obviously impossible to know just every detail that the engineers of the 
Commission hed in ‘mind when they were preparing their estimate. We have been 
able, howerelty te arrive at approximate prices for earth and rock excavation 
wnich would have represented mere nearly these shich the engineers should 


« 2 when subsidiary Ustimates Bos, 2-4 


re pr re ih ou inion, « man of practical experience would 
have used mach the some figures aven when Zestimate No. 2 was prepered in 1917. 


the unit prices we have arrived at indicate ost Clearly that 
doth earth and rook exeavation wOA8 considerably underestimated. Correcting 
the ostinates in accordance with these unite for earth and rock excavation 
in the canals forebay, sereen house und power house exsavation, and making 
ew necossory adjustments to bring the estimates into conformity with our 
prosent, enadysis we oerive at a figure of approaimately. $6,000,006 which we 
velieve fairly represents the amount by which the engineers underestimated 
the cost of works This mouns that Setimate Joe 2 and ite subsequent re~ 
wisions Hose 2-A an 2-B should heve been about $39,721,000 instead of 
$95,721,000, es shown om page 279 of this report, when corrected for quantities 
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understood and a the ‘Piginns sae the matter Pabbhe within easy ‘grasp, we 


will dont with ‘to items, of extra ‘expenditure which arose entirely out of 


eying = ar é = oe 


the error wade heed respect to ayereeree which in turn affected the planning 
of the work. Tho subject we have in mind As the qaestion. of increased cost 
due to sah danednie? which was inaugarated in the letter stages of the 


work and which subject is closely related to the inefficiency of night 


operations and the greatly increased working force employed during this 


period. = = 


ae “previc . » the report prepared by Messra. Stuart 


g and Korbeagh was made in Boho s, 1920. ‘Ym Pebraary, 1921, Mr. Gaby, 
f Chief Rustnete', ‘vevaewin a report te the Commission asking for appropriations 
based on the Stuart and Kerbaugh report to which he added an extra contingency 
item im addition to sottingensy items of 10 per cent. alrendy included tn the 
Stuart and Kerbaarh estimate. In this comection, Mr. Gaby wae aaked: 
° Q.= Did you think when you presented your estimates that “that item 
of contingencies was too eet Ee that why you added 10% more EV. 
' $6 the contingencies? = 5 
“Vay ‘DP weeld not say that I considered it too low, but in my own 
general judgment und to be on the safe side I added 10% to the 
~ gost of the canal construction. | 
+ fhe contingency amount provided by Mesers, Steart and Kerbaugh 
_ amounted | to $3,654 ,611.00 and though the evidence is not ‘quite clear as to 
the additional eae tconey amount ‘Prov idea by ur. Gaby, it appears to have 


been artee ‘peel ditty for interést a net amount of between $2,000, 000 and 
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Kow Ahere, ie: mn aaine: Lb anil. bee ise te yoar eitanhien 
that had materialised between the time of making this 
. teport (Stuart and Kerbaugh), whieh you will mow provides 
for « date of completion im Hovember (1921). The Commiesion 
_.. ad decided te go.on with the dredging operations as recom 
mended here, «md in view of the fast thot we hud » tremendous 
rush schedule to be carried on, 1 considered that an additional av. 
cont Angeney item \ Was sialaiicnesiele 4504 


. Phen part ef the nie nts ata ll pact Led you to add thie 
_ sGditional 10% was a decision to rush that work? 


Ao» Yoo, and deoul with it by September Lot, 2921. 


aany sina thon asked ag he received weltten tnatmations from 
the Guathanien: pone se ‘abn rash jot eye pry nid 
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vin panaine, tt is of imerest to nove thet sho ) Constse tony 
Judging yy Mrs Qabyte: i dealt bth the. oxime expenditures tor the 
rash sonndule anon ine to mthiions a dollars ae: a ven casual way ard we 
de not <now of amrthing whi sh shows that the Governcent 's suhansiaaaed was 
ssaortLendonion ‘ious ae this Amebuton which involved BO apent:' en imabtetennd 
expenditure, Dhyana Lhe vias yemis ae foliowss 
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| — Ino onder to reet the ineroased desands for power in the 


 @e~ What inoveused demand was there in the fall of 19217 
dem Bhere wae one thimg of course, the load of the foronte Street 


Railway, it was being taken ever by the City of Toronts and 
that. wae ones but our general estimates showed that we would 
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an figures deduced in the Sedidatid dens of thie report 
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‘section of this report We that two othor important estimates were 
‘prepared during the yeur 1920, the one by Kessrs. Iugh lL. Cooper & Company, ant 
the other by Messrs. #rancia Lee Stuart and H. 3. Kerbengh. It will also be 
Yemembered that the estimate prepared by Messrs. Hugh L. Cooper & Company in 
1920 caine fairly glosely with the actual costs of the work as completed, bat 
that the estimate prepared by Lessrs, Stuart and Korbaugh in 1920 represented 
® figure considerably under the actual cost. In December, 1921, Messre. 
Stuart and Kerbaugh were again engaged by the Commission to report upon the 
reasons ony their estimate of cost had been so materially overrun. 
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copie oo %* Qppears clearly that, Mesers. Stuart and Kerbeugh in September, 
1920, submitted a report which was bosed largely on an orierly and systematic 
completion of this work, ond on unit coste which Br. Kerbough, as a Gontrsetor, 
states ware “such ‘that he would be willing to take these prices as a basis for 
s contract. The ostimete was further based on the assumption that extra 
equipaent, necessary ‘te ee Na the work ing “achedule required to complete a 
portion of the’ work by the end of ig2i, would be immediately available, thus 
giving » what may be termed u greatly inoreased working eapael ty tor a pariod. 
of ‘fourteen © or fifteen uonths. ¥e believe chat. had the ‘sagumytions made by 
Seasre, ‘Stuart and ‘Nerbangh ‘been possible of acoonplishaont, their estimate 
oon have ‘boon boappposenerd realised, ‘bat the ostinate then » made ‘Yatled to 
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estinate failed to realize that the work was not being done through the agency 
of m contractor. but wos being condueted ass Government. jcbe 


ge Pesultinge conditions proved most definitely our conclusions in 
tha peupoots ‘The Gdbelsaion, due to ite delay in realising or at leset in cor- 
veabiag the “gorditions thet cbtaimed om the work since early in its comoncement, 
were unable under the clrounstances to cbtain ond mit in operation the additional 
mount of equipment required until weli on in 1921. Zhie resulted in the chaotic 
condition to which.wo beve previously referred in detail, and to which condi~ 
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their report just previously eet forth. — 


: , tt may be argued yy aome ) that with the Anfommation in hand at 
the time Bstimate Bo. 2 war unde that tho ongineers of the Comet selon we Te 
justified in using the onpactty wed shovel nage that they ata, wen 80, 
i is to ve romenbered that the Large electric anits act operations 


nae - 118, and that fron the start thoy never gare anything Like the 
capactties ws whieh maa oon ostimted for then, and thts daring the period of 
Least. inefficiency, and at a tine when the shovels were wane going unmier the 
best ‘eondi tions obtaining on the work. in this connect ion ur. Gaby advances 
{he eenese. that thay expested ‘aeat to pny decrease atter the Armistice 


im November, 1916. 0 ugtion in iabour and material costs, while 


having some effeot on @ are, Gould not have affected materially the | 
qatpat eapacity of these shovels which after a11 was the tonin factor con- 
trolling and coverning the epeed and eost of thia works 

i ky ‘wath « a . saffistent amount of equipement on ‘the work ¢ durin the 
sending 918, 1919 and 1920 sah more ) work would have been aone auring thane 
portode, aad | during the yoors ‘wie and 1919 when Lover wage rates obtained 
and Jess Ineffictenay wae apparent the cost of the work on , the whole vould 
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- Phe report of Maph Le Gooper apyeas ¥ te have been prepared 
from on ontiroly aiftorent viewpoint from that prepared by Messrs. Stuart 
and Kerbaugh. | Firat bei ali, we find that this eatinnte contemplates the 
cumpletion wed the ware ready ror the: Anstallation of the first anite in the 
ge of ileal Looking: for the 
reason of thie sexirenten ‘ee the work Lag jeF ind, we find that the est imte 


power house wy the ‘end of 192 or ‘the beginnl 


apparently ag og on that the amount of equipma 
to load inareased. on this wate, the yertod of time allowed by Mr. Cooper 


mt ‘then on the wore is net 


aves net | appear ba vo unreasonable in the Light of onsaing results 


y Yee ee Piggla’ 4 oe. L 
i es i eae f : 
re 
4 oh tease 7 


renee te unlt eovts and output capacity 


Again wa {and estimate is very Gon 


servative in ita sam 


of exeavating equipment, the one belag slosely related te the other. 
Apparently Nr. Cooper found that the expectations of the engineers of the 
Commission were not being realised in this respect, and having regard to 
the wort then to be completed yat hic unit cost on the mont conservative 
basia. Purthormore, Mr. Cooper appears to have been thoroughly cognizant 
ef the fundamental differance existing betwoen construction work conducted 
on what may be oe & goreenn Bash, ao that pomineted, on @ cont ragt 
basis rel nis Fonavica in reference to Aabour conditions, are very significant 
in tate 2 respect. In his report ho suet pi , 
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| FOR ENCLOSURE To 


more clearly then anyone else ot the time, the true perspective in reference 
to this undertakings | 


Ytt-ae 8%) 2p 


ooo. Ta ar analysis of this mtter, ve have stated that the figure 
of $55,909,000, given as the maximum justifiable cost for the six-unit plant 
as ballt, provider for the work having bean exemuted by a comtraetor on some 
modified form of the “cost plus" contract basis and our figure includes a 
reagoneble profit for the contractor. In addition to the contractor's profit 
and ¢verhead charges our estimate also includes a orfficient amount to take 
care of the Comal sstogt s Gvprhoha Yoots in supervising and financing this 
work. Consequently, it will be understood that our figure of 955,900,000 
represents the total ultimate cost of the work aa viewed from the comer’ a 
standpoint, every reasonable and possible ollowanee having been made for the 
amusual comiitions under which the work was carried out. 


Sines our figure of ¢55,000,009 Includes contractor's profit 
which we have figured at 10) above net cost, it follows that the not cost 
of this work should huve been 950,990,000, If the basis on which the Com 
mission proposed to do this work wns a sound one, it shonld have effeated 
further savings in respeot of overhead sosts, for economies should have 
resulted from combining the direction of engineering and construction in 
one organization. It will be seen, then, that had the Comission con- 
stracted this work at net cost as it stated it could, the totel expenditure 
for the six-unit plant would have beon something leas then $50,000,000, 
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In Part IV, entitled "Construction Procedure’, we have dealt: 
generally with the physical operations relating to the actual conduct of 
the work, but mo particular references were made therein to the details of 
semen and wanagensnt In Section 15 of that part we have indicated 
the manner in whieh <e work Was conducted o~— in it ant ett apie porate 
have cane that the great bali of the work was s carried ont directly by the 


Commission. on a foree scovant ‘basise | 


the decision of the Commission to conduct construction opera~ 


tions itsel? rendered necessary the establishment of an organization te take 


care of the actusl control and managexent of the work. The nature of the 
orgenization so formed ie dealt with in detail in our Consulting Engineer's 
report entitled "Chapter # - Organisation”, and it is largely from that 
document thet the following statements have been procured. 


fhe question referred te this Commission in the Letters Patent 
im reference to the general subject of construction methods, supervision 


“Phe methods of construction, supervision and management which 
have been employed in the Queensten-Chippawa Power nse tt a 
-.* en@ whether they can justifiably be continued for the economical — 
complotion of the worke" 
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In disoussing thie particular subject our remarks will be ¢con- 
fined entirely to references regarding the nature of the equipment selected 
ed do the wort and _ general plan adopted for oarrying it oute Im this 
‘oumection only the prineipal items of plant will be referred to, ospecially 
ented gait te do > with the ® excavating and conoreting work done in the cunale 


cio) o We hawe previously set corth in detail the nature of the equipment 
purchesed and the uctual service which it rendered while im operation, it 
Magnitade of the work, requiring 6 long 

e of large excavating units 


period of time for ite construction, the. purchs 
was based upon sound judgnent end good construction practice. it is beiieved 
that the decision so made was rendered especially advisable by the fact that 
the test wenrsnae anetes ont vhon the yeajest wae first under consideration 
vance wmnalh the earth overburden was largely saturated with water and that 


giceaund | was Likely to be encountered in the excavation. __ 


lols. +> By the nee of large excavating units having high lifte it was _ | 
possible im most imstances for the working base of the shovel to be ome 

0144 foundation, newely, the rock surface, The large shovels were not 

only emenneting units, but also elevators lifting the excavated material te 

sat trains on @ track system, which operated at high levels. ‘he desire of 

the Commission's engineers to operate these shovels electrically WHS y we 

‘‘alieree siso well founded. “It must be remembered that the Commission 
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was in an ideal sitvation to obtain sloctric power and the vemlts shown by 


anelyeis of comparative performances betwaon electrically driven and steam” 


plant, show that nanpieenes ariven shovels operated at 2 less cost than 
those driven by stom. | open spate 


SAN te selection © of ¢ equizment for fremersicg the spoil from the 
atte of £ operations to the ‘Aieposal areas was to a large extent governed by 
the nw of excavating saiehnmiaan need. With excavating units having a large 
outpnt capacity, it wa of primary importance that the transportation 
feeilities should be so constructed and of such a type that uninterrupted 
9° Of the Comuiscion wore well advised ‘in adopting = standard 
gauge railway system, well constructed ad ballasted, served with motive 

‘uneangl end large steel dump cars of the latest type. 


oe: ivating mechinery. It wowld sppear that 


‘ESS “the selection 0 of Large excevating enits had an inportant bear ing 

- a the ne transportation wares im that te rere wore reduced toa minimum, 

for the track system was kept well above, and clear of, the actual working 

levels. Yauch of the motive power was supplied by electrically driven loco- | 
motives and {t would appear from the recoraés that, like the electrically driven 
¢ were operated at less expense than the steam driven oe, 


ss aaliaasiaal 1 alventy stated the ehenel.s nenavitiine eral supplied to the 
oe fe a eutballs and it became lt aati for the viel of the Comission 
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to make designs for now plants which wore constructed on the site. On first 
consideration it would appear thot the decision of the Commission's omcineors 
to use elaborate and axpensive equipment in conmection with the lining of 
‘the canal is open to questions. It is te be remembered, however, that the 
Liming of the canal cannot be considered as am element heving any structural 
walne such a9 & retaining wall, and it mmst,therefore, be regarded merely 

a9 @ means of providing the rock seation of the canal with » eurfecs to 
reduce friction to a minimun. 


Iu view of this fact and the water saturated condition of the 


‘ationy dt is obvions that hed this portion of the work been constructed 


yuing portions of the lining to stand une 
protected during the winter, ‘thera would have been crave denger of the eon- 
erete work failing om aceount of frost soting on the aceumlated water behind 
the wall. The Commission, therefore, properly decided that this portion of 

the work must all be carried out during the clement months immediately follow- 
ing the completion of the rock excavation so that the water could be immediately 
admitted to the cansl, thus counteract ing the danger from froste 


S aoweseitodtode qaite apparent that, when the canal is filled with water, 
the temperature of the ground water behind the wall can never fall below 
freesing point, and #12 danger of ico pressure against it is thus eliminated. 
Such-a danger would exist were it ever found necessary te unwater the cansl 
during the winter season, but the possibility of thie condition arising is 
very remctes 
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for the Commission to adopt mich means ss would enable it to complete the 
dining work in the shortest possible time, and to produce a surface having 
the smoothest texture possible. Both of these objeatives were reeliseds 
he conerete lining to the canal was commenced in November, 1920, and the 
bulk of it was completed by the middle of December, 1921, sightoon days 
after the aereenee was aompleted. Water was admitted to the cans] on 
December 26th. as will be noted from photographs given, in previous ‘ssotions 
of ‘this report, the walls of the canal prewent & dono, ‘gmooth ong aven 
texture ond the alignment is excellent. , sia ee 


as originally decided upon by the en- 
ones ommonly known 46 Gt» David's. They also 
originally hed in mind the filling in of Bowman's Guliy which decision 
fulgitied the dual purpose of providing for the disposal of sbout 1,709,000 
eubio yords of mterial and of on a means of Aven patel this de- 


a a Gey . 


ag with the oanale 
— _. The selection of the Jowwan's Guily penne eres was a matter 
of necessity, but the selection of the main dispoesl area was & matter ot... 
; end the site decided upon appears to have beun the most logical 


one possible. By referring to a map previously given on page 96 of this 
report it will be noted that this disposal area wie located on the edge of 


the isgara escarpment and the lend comprising it consisted of lunds not 
enitable for eultivation. Sy reason'of the fact that it was located at 
tis sags ot the sebdrpeint, {8 wus posebbie by staple apsten or trestl ing 
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to ‘obtain ® good depth for the aAepenal of the spoil and a simple apyreneh 
to the area ‘for. ‘the ‘transportation syeten, It was probably the boat ond | 
‘moat convenient Logat ton that ‘gould be obtained in the dint riot adjoining 

‘the ceo Over 6,008, 900 yards of material wore  depontted « at this 

‘place. — 


eon, She next disposal, ares. of imp is that know as Landy. 
steneins area, The selection of this site may be regarded as an after- — 
@onsiderstion, largely negessitated by the rash schedule which ws inaugurated 
4n 1921, Due to the tremendous amount of work being done ou the sane] daring 
that period, it we found impossible to operate a sufficient number of trains 
to the main disposal wd ca shovels. It was, therefore, necessary 
to ‘dternate the tranepertation of the excavated materials to more than one 


place. The eholce of the andy disposal area was made vith this object in. 


view, wnt its ‘ponventeck ‘Location to the Works 


inane batieil inhi ey bitathsilididetinn it is doubtful 
Af say other aves emid be chosen which would give facilities equal to those 
obtaining at the main disposal area. Gonerally speaking the landy disposal 
avea was looated on ground approximately lovel with the canal itself and di¢ 
not have the advantage afforded by the escarpment. The operation of work 
$zatns to it necessitated the construction of a considerable amount of approach 
trestle work which inoreased the sost of operation. 


ing operations, were chosen at locations convenient to the work, and appear 
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“ty addition te the main {tems mentioned, the tork as planned ant 
“garried out included many other elements of an important character. 4 very 
“gomplets repair contro consisting of moahtine shop, locamotive house, ete., 
‘Was constrasted and equipped with the best type of machinery obtainable. 
“Walle the coct of these bulldings was a very large item, thelr necessity 

‘ie Bpparcit on a work of this magnitude. As o matter of fact with the con 
‘@itions prevalling during the war and post-war period, it was necessary te - 
‘garry oat in these shops mae repairs whieh unier ordinary eiroametances 


“would have been done elsewhere or the parts required sapplied by the mam- 


“Ristarers. 
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Q . ‘therefore, that the general type ‘and neture 


“Tt may be conalt 
“ot the equipment selected ty ‘the Commission was mitable for work of this 
“poture and magnitude. Generally speaking also the planning of the trans 
“portation system and the location of the disposal areas appears to have been 
ot of the work, the most graphic conception of 


"good. As to the actual oonda 
“the procedure’ followed ‘th this respeot may be obtained by referring to pares 
“#131 to B-l4o of our Consulting Bagincer’s report entitled "Coustraction 
Plant, Sarth and oar Rxquvation, Canal”. These pages consist: of progress 


showing month by month the exouvation completed and the losation of 


sors of the Comiasion have stated at various times 
“Ghat ‘they alvays Fogarded the oxeavation in tho canal as the governing feature 
GP the whole Devetoyment in s0 far as time of completion was concerned. Their 


ed etaerecen ger 92 a ae hag tk Sl ci nati 


meoulte yootie sete dy fhe inlager scenaleanaa ‘ohond nt’ Sal ‘ ad ei 


mcs te at bellow her taped alter ote xe 


Ye aS ; * ya vet ‘ 
wail’, Wasiotihtee eek haunt ed 


‘ steam ‘eirigary tooe ont wheter % tomatoe ttt ™ ware aa : . 


46 fies00s tt emt rer solterees ode ome ve ans : cd ai 


nia 
bP | Me ‘yeh gy De a ne 


hog 


en ial — 2s -" 
" Sats 

ae 

i 

~~) 


pRO-ELECTRIC Inquiry Commission 549 


FOR ENCLOSURE TO 


view in this respect 19 supported by the advice given them by other consalt ing 
engineers employed to mike reports. Keference to a profile of the Development 
Will indicate that this was the case. While the completion of the canal was 
undoubtedly the governing faster, as a vhole, there was a certain section of 
the sanel, that comprising miles 3, 4 and 5, which in turn controlled the 
completion of the ciiml itself, ‘hese three sections had an avarage depth 

of approximtely 110 fest, while the balance of thé canal hnd an average 
depth of only about 60 fect. One would naturally assume, therefore, that the 
point of firet attack would ‘be the deepest section of the canal involving 

the greatest yardage. Wopectally would this appear to be the preper pro- 
sedare when If 14 congidaned thes the greatest depth, of. reqk exeayation,.. 
mae mas Oo ti ak coal a 


“"Regerring to page T1351 of our Conmting Engineer's report, we 
rina iat initial operations wore qowmancsd at Bowman's Gully, it Doing 
stdted’ ty the onginears of the Vormitasion that by so doing natural draluege 
obuia We Wieaindd® Godlee Pererinds t6'ttis Sharti’ in Wr. Preneset 


report we find that from the commencement of operations in 1917 up to the 
a month of ‘April, 1919, nearly ‘two years road ‘the bai seation of the canal 
nove # referred ‘bo had not been attacked. 


ONO is ascmanineihidiledietitak trangia pinabanliai aikdies 
of the ‘work was the difficulty encountered by the Coumiesion im obtaining 
authority from the Grand trunk Railway Company to construct @ crossing under 
ite tracks. the records of the Comission show that the necessary permission 
was obtained only after re and nen. RNS eovering a period 
roughly from June, ‘Wis, to November, 1917. Tt ‘appears that the officials 
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of the Ralleay Company pat mmy obstacles in the way of the Commission in 
connection with thig matier, 


“Ag stated above it was approximately eighteen months before the 

Gomsisston finally obtained authority to construct a erossing under tho 
rand frank tracks. ‘Tnasmmeh as construction work was not commenced until 
dedirgele and then only to @ vory small extont,the delay is not as great 


as it would Bt first appour. At the same time, it was during 1917 that the 
scion should have been const muat ing their service raflway and getting 


Hie 


| Haring wagord to this fact, we believe that much mom pressure 
on] eh pb pak whe Grand Trunk Hallway Company to further 
the interests of the Commiucion,and,wille the Mailway Board at Ottawa appear 
to lave considered it outside of their jarisdiation to press the matter, we 
believe that had the Commision enlisted the ao-operation of the Provincial 


Goverment. in miking vepresentiations at Ottawm te a groutar extent than it. 
aia, the matter vould have beon disposed ‘of mach more quick&y, bat it is not 
surprising, hav ing regard to other ‘aotions of the Commi saion, to learn that 
such co-operation was not taken advantage of to any great extent and @ erent 
deal of the ‘negotiations were ‘enrried on in & more or less degultory naner 
oy ‘sone ‘of the Comnisaion’ s engineers. At all evente even even though suthority 
to Sonstract the crossing was ‘not obtained until Hovember, 1927, had the wore 
tiien been Pushed Snd a large wriing foree then employed, the resalting 
Asiay Would not have had such great significance as it did. 


y speaking, we have given unqualified approval of the 
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type ant matare of aon selected by the Comal saion to do this work and 
the ‘general planning that waa adopt ed in reference te transportation syster, 
disposal areas and 20 forth. the best laid piens, hovever, can be almost 
entirely disrapted ‘by a wrong assuzption in veference to some fundamental 
ind basic matter. his appoars to have been vory definitely the case in 
jonstruction procedure on the Qucsnston~Chipawa Power Development. ‘fe 
Gill not repeat at this place cur Giscussions and anslyses of the estimated 
eapacity of the equipment a3 compared with the actual oupacity as this, 
watter has been dealt with most fully in « preceding part of this report. 
It was to & large oxtent an error of judguent in this matter tiat led to 
the chaotic conditions existing on the work during the year 1921 oad the 
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Arnone other reasons given by the Commission for not pressing 
the progress of this work during the earlier years, vas the fact that 
great ‘Qifficalty was experienced in getting @ gaffioieney of labour to oarry 
on the ww ie effectively. “That it was impossible to increase the working 
oven day ine the year 1938 does - not, however, appear to be the ease, for,as 
stated elsewhere in this report when dealing with the general history of the 
( projest , Bo find that, acconiing to statements made vy oar Consulting 
i Engineer, at (he, suggestion ef the Power Controller of the United States, 
conferences were held in May, 1918, dotween the offiesrs of the Coumission 
and the Power Gontrolior of the United States te consider the posalbility 
ef completing the Development within a year from that date. 
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details of the Lilherneesonrig in various dopartunnte are Given fully on the 
subsequent charts in our Commit ing ingineer’s report with suitable cross 
references : go that the relat lonahip between al parte of the organization 
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‘ta view of the fact that this report deals primarily with the 


See 


coustruct ion of the Development, wo ve will not elaborate upon the cunations 
of ‘the Semmission oo spon ite personnel or with its relationship ‘to naps 
Secretary, the Sreamarer an the Chist Aocountant » 
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tion to his other duties ‘couneoted with the work of the Commission, had 
atrect barge of the Develomnont. Imodtately under nis atreation ume the 
fol Loring offioere: the cnies ¢ Hydrant Bngineer, tae chief Blestrical 
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iagineer, the Construction Huginesr, the Baliway Engineer, the Bugineer in 
gharge of Bxployees’ Relations, and the Purchasing Agent. 


Por the constmotion of the Development, the Chief Engineer's 

primary function wan to receive instructions fron the Commission and to — 

issue corresponding orders to hia various departmental heads. He obtained 
roperts! from thes, approved tho plans developed by them and genexally _ 
directed policy and procedure, 4 perusal of the details of the Chief 
Bugineer’ s experienus iniicates that his tochnical training and practical 
‘exportencse up to 1907 19 essentially thet of an Electrical iaginser. He 

Joined the star? of the Comivaion in 1907 as Assistant Chief imgineor, 

2, ince which time he has occupied Pola 
1 direator of this Development, the 


‘ezperience which the Chief Sngineer had gained in construction work 

: mast necessarily have bouts eon inageky during the period thet he hae 
been eee the Commission, and in this connection it ts to be observed 
ret ne work of grout nagnitude bd previously been undertaken by the 
Comission, 3 ant the wort that had hewn done 8 + largely done by cont ragt. 


the position of Chief Sydreulic Mugineer has been held since 
‘ite formation in 1909 by Ur. H. $+ Acres. The qualifiostions of the Chie? 
Kydyaalic Engineer are given on page #53 of our Consulting Mngineer’s report, 
and in observing them 1¢ will be noted that our remarks regarding the cou- 
struction experienca of the Chief Mngincer apply olso to Mrs Acres. Tho 
Chief Hydraulic Engineer reports dircetly to the Chief Engineer and has 
charge of the Hyiraulic Department of the Commission at Toronto, as well 
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ag that of the Qaeenston-Chippawa Pawor Developzent, with the exception of 
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me at is to prepare all re~ 
connaissance and other aurveya, with corresponding estimates, in accordance 
with standard practice, in connection with oli power developments under con« 


the function of the Ypitzanite Depart 


sideration by the Cowmission. ft ie ey the function of this department to 
prepare detail plans, specifications and estimates for such projests and to 
Supervise coustraction. As ongincers, the staff of the Hydwaulie Depurtnen: 
Girests the actual constmotion operations of the Construction Department of 


the Commission. This function applies te all hydraulie worka in connection 


ny ey C4 * ae the wre meety yor, the Walidings, 


of hydraulic machinery and fat inrins 


connected therewith. 


tn the enae of the Development this general method of procedure 
was varied on aosount of the magnitude of the work and the conditions pre- 
vailing during the coustruetion period, The Chief Hydrenlic Mngineor had 
Somplete charge of the general design and of the construction of the Devel op~ 
ment, with the exeeption of the bridges, which wore designed by the Nadlway 
artuent, 4 special construction force was organized ander the tenediate 
@irection and aontrol of the Ghio? Hydranlic Engineer and with the exception 
of minor contracts, ne whole of the permanent ‘construction complete fad 
ready for the pormnent structures and rachinery wos dono by St. the 
etectrioal 2 eqatpront of the pene a. not under contract, ms erected — 
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sh the Electrical Sestion of the Construction Department, the Chief Ryiraulic 

mginear being in inmeilate charge of the necessary co-ordination, The in- 
voices for all materials purchased: wore received awl examined by the Ohier 
Hydraalio Sagineer who, on satisfying himself as to the correctness, — 
approved and passed the dooumentsa for payment. Me Lixewise issued ali 
certificates im comection with contracts. 


e 
a APE 


the Chiet. éiylbindita: halter: poousiren his instruct tons from the 
Chier povrees and he directed the construction wore through the Works 
wr. 
Bnginesr whose whole time was devoted to the Development, # = i. 


inde ea the principal offtoial on the Development , 
devoting hie entire time thereto. The position was ocoapled by tir. Jas. 5. 
Goodwin, whose qualifications are set forth on pages #49 and 7-59 of our 
Consulting Engineer's report. In observing the details est forth on the 
pages mentioned we find that from 1692 up until 1908 Mr, Guodwin hed been 
largely employed in the oupactty of professional engineer, During the 
period 19908 to 1914 it would appear that hia practical experionse had 
largely been VAY of construction superintendent in active charge of 
vegan int for conga om 


the Works inisiiigee was direstly responsible to the Chief 
meeaeite Buginoor ‘end directed both the engineering and the construct ton 
forces. The principal mombera of his staff consisted of the Superintendent 
of Construction, the Chief Mold “ngineer, the Office Rnginear, the Right- 


ofWay Bugineer and the Chief Clerk, 611 of whom had their properly mee 


orgenised staffs. 
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My. Goodwin relinguished active work late im 1920 owing to 
for some time prior to this date as he found it necessary to take an ex 
tended vacation in the south at this tim. It is to be regretted that this 
vacation did not have the desired recults, for on April 2ist, 1921, a atat¢ 
notice was cee whtoh stated im part as followa: 
nin "Since hie por roe ‘en California, Mr. Goodwin hes sorved notice 
that on account of his unfortunate indisposition, he will be 


unable to maintain his previous relationship with the Niagara ile 
Genetruction work im the enpacity of Yorks Bugimser.” = 119/2 


“te servicas of wre Goodwin vere, however, retained in ox ythy 
A 3 pkae 4, 
visory capoatty pig Pig was assigned direct supervision over certain routine 
he is change the notice to state  tnstruoted 
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Will ropert to the Hyiranlic Engineer. —_—/ 6 


"ALL mm ert in the Construction Office shall be 
by the rdraulic Engineer prior to issue. 
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of ov On Conqurrently with this readjustment in the organisation, Mr. 
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the earth excavation tana bean completed, and about 35 per cont. of the 
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Fock excavation. The total expenditure as of October Slst, 1920, is showm 
by the records to be approximately $25,900,000, out of a fimal eost for the 
work of $82,000,090, It muy be generally stated, therefore, that at 


Sipe ake ae 4 


the time Mr. Goodwin relinquished active eontrel of the work only about one- 
eA. OF hes the ) finished wor will cost int been pended. 


» Che wipthicle of Chief Held Mugiuecer haa been held by Ur. 4,0.D. 
Blancharé who bad divest charge of all field engineering work, of ali in- 
tion work, ond of the progress records, reporting direstly to the Yorks 


ineor, on issistant Gngineer in charge 
short peried, & special assistant. In 


Wee. 
ent regarding the making of photographic records from time to time. #19 


She position of Superintendent of Coastraction was held by My. 
nO» lis Angell, the qualifications of whom are given on pages P44 to #40 
of cur Censulting Engineer's report. 4 perusal of the infommticn cox ainod 
om these pages seems to indicate that Nr. Angell was a man of very wide. 
experience in construction work and had been in active charge of very im- 
ty. in the handling of big work seems to be supported by an offer 
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wherein he was offered the position of superintending the entire con- 
straction of the Gilbea Dam for the Board of Vater Supply of New York 


In his position of ; Superintendent of Construction on the 
Development he reported directly to the Works ingineer, and mas tunod fatoly 
responaible for the carrying oat of the hole of the constraotion work. He 
was assisted ie hie work by the following departmental heads: the Saper= 
intendent of Division No. 1, the Superintendent of Divisions Nos, 2 and 3, 
the Superintendent of the Power House Division, the Saperintendent for the 
} Of the Construction Ratlways, the Plant — 
apn 7 ir. Angell resigned in the Spring of 
1 east and his place was 


1922 ut | time when the work was pr: 


taken by one of the Division Superintendents to discharge the Lighter 


th We wilt not dou in detail with the various duties of the 
Divistonal ‘Suportntdnvdents beyond stating that they reported directly to 
the ‘Superintendent of Construction, and were ‘apportioned certain definite 
parts of the wort. Prom thoir written reoords it wonlé axpear tens, these 


Divisional ‘Superintondents were all experienced in constmuot ion work and 
wore men of the type we woula he regularly ouployed by 0 contract ing 
Crgeniensiet. 


‘En considering the formation of an organization capable of 
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designing and constructing plant of the magnitude and importance of 
the Cacenston-Chippawn Developaont, 1¢ is apparer 
essanting tasters to be considered: firet, that the donk ga called for the 
very highest type of engineering ability so that the parts might ali be 
properly proportioned and the whole moulded umd fashioned into a unit 


& that there were two. 


which would function surely and efficiently, and second, thet ta be traly 


successful, the Development would have to be bullt at o reus 


mabie 208%» 


At this potent some comment as to the results obtained ts 
appropriate though {nm other seotions of this report we state im detatl 
the actual working — of the plant, its cutpat effietency and 
80 forth. Th short, hogpyey, ,3 be stated that the Devalopn 
allt, gives avery dna fatton” adhd engineers of the Cost ss ion Be 
deslguora surpassed oven thelr om expectations. she gunal designes to 
meee eft. a Set hE EN 
gineer to be capable of pass ing: 18,900 eecond foot or mor 
Ginoers mare bevel. $e ant 30 “hor pe—por wer por seoond fot, oe. sane now 
. pent, 2 thet this amount wili be exoeeded, The plant has an efficlemy 
of over ninety per sant a= on ammually high figuve and one shish indi~ 
cates a ‘Bloety of design seldaa, if ever, watuere natant. fo those 
engineers of the Camission who were direstly associated with the dealga 
of the plent showld go unstinted praise fer their remarkble work. 

artiqularly is this so in the onge of Mr. N. @. Acres, who was the 
sible hoad amd diresting force in engineering matters, especially 
when it ip remembered that Mr. Acres shouldered the additional barden of 
iv and, in 1920 because O¢ the {11 health 
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Phatinct from the. question of design is that of construction. 


| An ‘exellent design may be rendered economically valueless if built at an 

wnreasom ble sont. Sffective design calle for techniqul skill of the 

highest order. Hoonasical constmotion is the result of wide and varied 

. experience from wh ish Cone 8 the ability to cope. effectively with almost 
every sonoeivable a ffioulty. Seldom do we find & perfect combination 

| of these twe qualities in one pergon or in one organivation; often they 


appear in direct Opposition, though happily, it may be said, that the 


_ Professional man is becoming more practioal and the Wailder is gaining 


a fuller Ss aliinabinaay of OPyY. exill. 


_ She functions of the me, however, still renein largely apart 


trom 2 the other. This fagt is almost invariably reeognised in ordinary 
business. ‘The most simple example may be found in the relation between 
_Srohitect aud builder, or hetwoen 9 designing engineer snd a contractor, 
_ OF recent years, organisations combining both finetiona have acme into. 
reine, bat it will found that within the one organisation there really 
exist two organizations, the one speoislising in design and the gther 
“ta construct ion. if 


In the organisation diresting the eonstraction work on the 
cava Development no such subdivision of authority was 
hae until the pocttion that Mx. Angell oocupled is reached. Is 


Pnmediate gaperior, Mr. Goodwin, and later Hr. A. & Acres, directed 


both operations, nanoly, engineering and construction. The man acting 
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BR _ eeperintenteny of construotion. took Pig of ordera snd curried ont the wishes 
of oa whe. were Deeestinkiy interested in the Shing wots they Iie GOR 
Geived ont planets a way ve argued that J: Partin ty while in active 
control, bt cure. of nis emattion, bh it mast be Teeres that he 
omen the field oneineering a welt bei the construction forces and was 
responeibie for both bt the Hydrani ie angineor. who in turn wae responsible 
to the Obie Fu. omen _ Ae 3% wil) de goon that, the men who would in the 
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ordinary poten ree be directly responsivie | for the cost, was placed ins 
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relatively 7 eeaes desea with no direct moane of commmmicating with | 


the Chief Engitioer ‘and "oO o right aeeer to report to the Commission. 
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struction wns y ona would pataraliy think that, fecal with ‘he “expou ds tare 
of mmy miilions of money on work of an entirely new character and under 
way conditions the Commission world have realired the gravity of the sitn- 
taviee of appointing the best qualified man 
er of Construction on this work, giving him 


ation end Cras. alpabs wile Bg as 
procurable “te “aot as 2 an f 
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the creation of om. & position world naturally have carried with it 
the right se. receive inatructions fixed} from the Commission and not 
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it \@ our opinion thet POR AAR ONIN APIO, AM: A ARIS 
oe ss Geib Es Sa oers in conducting this 
work, not veuenan they wilially disregarded the qeatien ot aes, wat 
Decne they were eo vitelly interested and imersed in the engineoring 


en NN pas ations te NN Re iy eee, : eterna oO 


| refinaants of the Development 1 that, the cost automatically asmanod a 


CT 


fF position of seoondary Amportanoe. Closely allied to this, especially 


Mic incaennint nant 


in the last pariod of the vork, was the wild sarmnble to complete it by 


cna ESR RY TS“ 


; & certain date; and everything pointe to the velieg that the unwritten 
f orders ware to "ooeplote the work at any soot", | | 


arama «65s Wh senciohriheanlpptm iittala Se elteh dada aa 


Ube re pce ations ARIDE 


an senenyhare gueh as this conld not surround oa organiga- 
snnected with it. Jo superintendent of 

the position of lr. Angell, dould. be expected to 

control a situation under these conditions. the result was that the un- 


written orders were obeyed anil the costs inoreased by leaps and bounds. 
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tne gnerel sdaibale of ey engineers » may peespie be ‘lus 
trated wy quoting evidence given before us by lr. ie 0. Aores: 
! Gen ‘You were ‘0 much ‘ooncemed, at this tine, with the im , 
"portance and diffioultivs of the work you had in hand... 
that you devoted aah cuneate snimpacsninalatd to Lan te 
got 1t through? . | ‘ 
em Undeabtedly. 
ieQee Regardless, in one sense, of the cost of doing it? 
A.~ Well, in this way, Ky. Rowell, 1 think I oan explain it 


if I had given preference to the question of shaving 


' 
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in this wayss«s.ss I just say thia in & general sense. 0 oy 
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pennies at the expense of an efficient, durable and workable 

.- Gmstallation, which would net only serve tais generation, 
but generations to cone, hanging would would have been too good for 
me, becmrse it len't the cost of this thing that is going to 
count ultimately, it is vhat the project of that development 
fs going to do for mummnity .... and the question of capital 
coat will be forgotten, absorbed and wiped out long long 

1 Before that plant is superseded by any other form of ensrey 

5 oooe For instance, if I saw that I wae going to exceed 

a ~ Bost, lm any degree, and saw the possibility of saving ny 

k. fage «so. by putting © Little less wand, or @ little less 

. Cnerete, or s little less cement here or there, and se on, 

| to cover up that aga ee) be anys nto would have 

nea ten good ton: Ms | 


© 

fi Q- OF poediregy you wala knrdly: duemeibe an remit of 

i feet to $65,000,000, Mr. acres, almost double the 

‘ original estimate of installation, as shearing pennies, 
aan ined 


Agr casne 7 wasn't atomseing the question fran ‘that aspect 
os @b all, 2 was gpenking of . dt would lie within ay... 
fo ge of that work, if I had 


O scump “work t¢ cover any possible excess 
@O8t cree You ats t pov it my business to sea, in 
- Somuection with the work done there, that quality cane By. 
first. 419 G—7 


| low An. pilllte Acres ie correct when he soys that cheapening a job at the 
{ expense of the materials or woriomanship entering into it should-not be 
countenanaed, but aa pointed out to lr. dares, the manner of “sharing 
penntos” is not the mostion. The whole of ir. Aores' evidence supports 

. our view that quality of iarannane ah waiver in, design were con 

} timely etven 1 vinta patcapcrasareiy tom ant the ) maker nd anak hen second 


. place. et) 


; It 4s aleo apparent that, as the work proceeded, those directing 
it come to the conclusion that they were no longer in oontrol of the situa 
tlon snd thet it was useless te do anything other than pash opevations to 

@ conclusion. Bearing out this opinion we would quote further evidence 
given by Br. Acres: 
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“"Q.= How, will you tell we when you first discovered that the 


_ estinate of Sventy-Soven Millions would be quite inadequate 
‘SO somplete the work? 


a. se 

''Q.= What time in 19207 

hem Ta the spring of 1929. 

“"Q. Did you report on that at that tine? is 

As 'T Gid not mxe o written report, ir. Rowell, 1 simply bias 
ported that, as far ag estimates were concerned, I wae beyond 


my depth ....«» That the conditions hed beoume euch that liv. 
estimates no longer moant anything as far as I was concemed,. 4186 


os deka, Ia questioning itr. Acres as to miting a revised ost imate 
Of the cost when it wpe me ae original estimates no longor applica, 
_ Sem You could have made an estimate? 

Aen Tos, aire, 


_ Sem And you could have advised tho Commission at that time, — 
ss if you had been requested to do so? 


“Ave Yes. The procedure, in a gase Like that, would have besn 
to simt down the job entirely, discharge all the working force, 
and get to work to find out where we stood. at 
" Ql- Well, would it be necessary to do that before you could 
estimate what it wis going to cont you to go ahead and 
eee ee ee 
Ao» It would beve been absolutely impossible te do it in any Ey. 
other way, sir. , nee | 4193 
| . tn spite of this statement it will be noted in previous sections — 
of this ropert that ir. lngh L. Cooper was engaged to make an estimate which 
he did while comstruction operations were in progress. Later, Messrs. 
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Stuart and Kerbangh made on estimate under these sane conditions. Tho | 
dtatenent made by Mr. Acres cnn mean only one ef two things: either that 
his staff were so overwhelmed with the direstion and operation of the 
work that ‘they hed no tine to make an estimate, or that any asiimates 


wade Gurivg the prograss of the work, either by his own staff or by ovt- 
aide experts; were veluoless. We have shown elsewhere that Er. Acres 
fully endorsed the estimate made by Stuert and Kerbeugh, and and it would seem 
that the first reason Pf tiye is the one nrontay Myre Acres had in mind. 


zt is costa ‘conesivabley ond wa believe very provable, that 
af the constroction woke had veon antively under 2 separate management 


: a maaan ham stake, weseh, ey apparently | 


. of eanannnstien the responsibility 
for condueting this work on an economics] basis would have tended toward 
decrecsine tho cost. ‘There 4s no doubt that the modifications and improve~ 
Wente made from time to tite im the design would have disturbed the best 


laid plans, pet the eal wea ene teed to meee eonditions of this character 


yonld — oem one plueet in entire ares of construction, ‘supported ws & 


wide inowiedige and varied experience on work of & sinter — 


te the wady ‘We heve pointed cat @inewhere that instead of wages degrensing 
‘ha eetietency inereseing on this work im 1921, the reverse conditicn took 
‘Place, Ye have {llustrated this chy veferring to charts waich have been pron. 
pared by our Consulting @mgineer. The fect is also illustrated by referring 


to table of wages pold, given on page S80 of this report. 
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total average monthly oaraings per san during the ported 1917-1921. tr. 
fronois in his report sets ‘these figures out in deteil for oah month and 
in each year, bat ‘we will ‘ropoat here only the figures es they average 


over each year, Hr, Francis aay: 


yt the average monthly earnings por man tee the years are’ 
seen to ber” ° 


row. pees aeen & 96.99 

1929 SR Rew es 128,66 

iglg suseeae 143.20 WP. 
9 SOR Ca RRO ) ian . r H-ZO 
' L921 Re sew 168,06 i 


nal ube tne average monthly 
r, is 22% for 1918; ria 
for 1921." 


7 on wan ) ronatay be S6en haere an attractive thing it was for 
labourers ond neohan ios te sedate work: on this job whieh paid auch handsome 


* this camection, it ig aterenting to mote coment appear ing 
in the wens at that tine. ‘Under date of tune 19th, 1922, we find an article 
water large head. inas appearing in one of Che ‘Torunto newspapers wader the 
following caption: mRARD ER WORE, BA THe my, now nae ROLR IN OHIFlawa". 
In the body of the arbisle, & &Ssousston of rates of wages paid by the Hydro 
fo wnskilled lebour in 1921 Ls given, and these are stated to be 50 cents 
to 69 cents per hour. She saule of wages paid by somtrastors who at a later date 
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f vers employed by the Commicsion to do vork fe them stated to be 25 cents — 
ss: Por howe. The article shows that "Laborers’ lose under contractor’s pay, 


; 

per day", is "$1.50 to 2.30", The article cont ming says: 

; . “fo have to work two hours more a day for $2.99 leas pay per 
day hes been the laborers’ net ‘guin' from the outery ‘Adam 

i ‘Beek is bolehevising rege — his high ee pln Ai gd 

mente on hens Rnagpaents : 


°Nteh mae’ and aia hours’ have gone. The sample qeoted, 

i ton hours @ day for 26¢ an hour, is the most glaring contrast 

; ov Meth 192) comlition, experienged in Chippawa distriet. That 

; ms the rete offered oui enforced until recently by son 
en on one be page of By ane peal 


; UO Sa NA Gomlition of the merchants in the 
vielnity of tho Development, the article states: 


“gitteen delier amtrts% mt & time, and boxes of silk 
“ose at 92.509 a pair. “that mas just a your ago when Laborers | 
by the thousand were getting 50 cents an hour on the Hyiro's 
pig Sloprent chmel and 6,900 men on the payroll of that 
company poured more than a million dollars a sont ate the 
\° <gity of Siagara Salis avi Its vicinity. 


| “Qvertime was plentifal then ond wages for skilled and un — 
y a saber at its senith. ° 


the ante peper on ana 2ist, 1928, contains an artiole Janent ing 


the passing of the prosperous days of 1921 as followns i 


Me: stoady job ont good pay was the ordinary order of events 
while the development osanel wae being built. Hyire was the 
leaven keeping iabor in a11 industries well paid.” 


"Rare is no erartine or a were on, the tate Aiton’ now, 
tina he acai 
earned when Sir Adam Beck hed a free hand. 


_ "Despite this, onl the an hour out in the wage of sit died 
workmen, which was mde last August, both laborers and 
mochanics think themselves aces when employed by the publica 
omership enterprise." 
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i os... She foregoing quotations illastrate, we believe, with fairness, 
H cae gonersl attitude of labour in respest of this work, We have said else- 
4 


; whore that this was regarded by the mon as « Governmnt job and Mr. Cooper, 
: in his report before quoted, adequately sama ap the situation when he says: 
; "The outstanding, universal explanation of thie aiftioulty a" 


of labor is found in tho fuat that @ wich Goverment is |): 
waving for their timo.” / 


See 


| 
Government must face large arisen 
4m near Pature 


casita nm 


she situation gaging Ontario at the present time is not die- 
‘Similar from that encountered during the years 1915, 1916 and 1917 when the 
eceseity for a large supply of power became apparent, resulting in the 
construction of the (iofaspdhdctiyypars Power Development. Our Consulting 
Engineer informs us that power from the Queenston-Chippewa Development 
Ag being absorbed a2 quickly as the Commission find it possible to get 
the generators installed. We understand that wy December of thia year 
or not later than Jamary, 1924, six of the ning or ten unite Will be 
installed, and im operation. ‘he first unit was delivering powsr to the 
Hiegara dyoten early in 1922, s0,in two years’ time, half the supply of 
the Development has been absorbed, and it 1s probable that the balance 
Will be absorbed agen ag encore 


Pa zag < 
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' We believe that the Comission are et the present time 
Sesieeaiemaes to moet the power shortage when it ccqurs, for we see 
coment in the press referring to the various schemes. "he construction 
of a second development in the Niagera Peninsule has been under dis~ 
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$0 River is a project to which meh publteity has been givens Of 


te the novetrauction of # steam plant to supplement the supply of. 
stiaesi enerey tins been proposed.” 9 


erence udhapagia of these — wild require the expenditure of many 


hte tay 
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~ we nave shorn ‘that the prointnasy » studies of the cueenston~ 


powa. Development extended over 6 period, of youre prior to the time 


GtuG of netraction Was onaionbial, ont that the construction parked alone 
alent over a poriedlotien Godfy eM years before the first unit was in- 
stalled. Before the plant fe finally completed a period ef six cr seven 
are Wl have @lapseds While the ert of bydro-electric power develop~ 
mont hoe advanced considerably dering the lest decade, and although the 


enginecrs of the Commission have wndonbtedly contributed as moh as any 


her body of mon toward this edvancenent, the working owt of plans and 


etaile for any creat =: recesterily takes mach tine, evan tiough the 


gabjact be well understood.” 
Hire es LOH Nae Ab 


He, are of she opinions, therefore, that no ‘tine sould be lost 
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in 3 saadiyarine, the planning of new works to erenthe for the favare ‘aunt 
ef this Province. We have shown that 4 similar demand hae existed Im the 


Province of Quebec, where ‘the horse-power development por capita ia simost 
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identical to our own. In Quebec we find private interests planning for new 


“and larger developmonts, constraction work on some of which ts already in 
maa, ‘ami contracts for others are now being let. 


The matter refered to in the above sub-heading has been dis- 


“gassed at length in the report of this Comission entitled "History and 


General Helatians”. That report necessarily dealt with this subject in | 


“at most general manner bat it vas clearly show that the Government mst | 
‘provide some definite and systemnt to method of sormunicat ion with the | 
“Commission if it is to oop itself informed as to on operations of the 


‘Commission. 


COPY. 


Shis report, dealing as it does with the sieht Saderteking 
controlled by the ‘Ccanission and one which, on corsplot ion will represent 
probably half of tho total investment in ‘Fespedt of iydro undertakings, 


‘shows most gonalusively that our remarks in reference to Covermant 


responsibility md control are founded on fast. “it is impossible to 


‘gimmarise the details of our discussion in this respect, bat the fasts 


show clearly that the Goverment was ea, ‘regardless of ite own poltotes, 
into expenditures of more than twiee the amount contemplated by it, with. 


out being given an opportunity t to know the facts or to conmalt with the 


Comminsion.til too late. 


: ln mansoni between the Commission and the Gevernesnt 
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ardn aside a of meainiee and a onpects2y. im the Aster wears, mas a 

ting, bat, harmonious. a the Sandman bal the Comat geion, sine a veg Hines 

showed a. impationes me any dosire bing the part sf the overnnent to Y 
soertain in what, manner ae own funds were being exyendod, 
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We do not think &t ummatural that the enginoers of the Com 
mission wished to construct thie Development themselves, for there undcubtedly 
mas @ Gesire in their minds to create almost with thely own hands the thing 
that they had conseived, and one which undoubtedly is somewhat unique in 
hydro-electric power development. We do not regerd the magnitude of this 
work o6 itu umenal or diffioult tvataure, sor, a8 & matter of fact, there 
was nothing in the general nature of the work greatly different from other 
works of large size. ‘To form a proper mental picture of the magnitude of 
the work, we may conzider @li the exeavated ere which amounts to 
16,000,099 cubic yurds, londed on railroad cars. A train large enough to 
garry this material would be rande up of 509,000 cara, stretohing pract leally 


from Toronto to Calan, (ad) fouid) axe, vhen travelling at 25 miles per 


hour, over three days to pass a given point. twpressive though this is, 
it is interest ing to compare the sise of the wore with another great 
engineering undertaicing,~ the Ponama Canal. Veing the seme illustration 


we find that a train to convey the exowented material from the Panama 
Ganal woalé bo formed of 3,000,000 oars, would take six weeks to pass 


given point and would be so long that {t would more than encirele the 


‘earth at its equator. 


It is rather, then, to the general aunaepion of the sehexe 


that we refer when stating that the Development le of an umeual character, 
and when we say it was not unnatural that the engineers of the Cami ss Lon 


should have been anbitious ‘to conduct scnstrantion eoavetionn themaelves. 
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of the Comrlsston, however, but acainst the Comission itself, for the: 
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, were the servants of the Comission, — { 
a ee wach, 414 dts Bidding, end we think it probable thet they were con- 


re°or Of the costs arising from’thet, and that they @id som 0} 
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It is said that et tit met pe cgay for, ond the oxperience 
gained by the Comciseion when construeting the Development is no exception 
to this fale; indeed 1¢ hes deer rained at 2 cost “hich we hope will never 
be’ ince gen aa cen only ¢oe to the eon¢lusion that the Comission — 
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should be required to confine ite agtivities entirely to matters of operation J) 
and design in the future leaving construction to ) those whose business it ts. 
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‘Guestion fo. 5 of "tee laters Patent. asks whether the methods 
of construction, supervision and managonont | aan "justifiably be continued 
for the economics] completion oy the work". Wie have dealt, ia this report, 
with the Deve lopment. as constructed for six unite, wat have shown that the 


Development. when completed to the fall onpanity of the conn is ostimted 
by the engineers of the Commission to cost $08 ADE S14. it September 0th, 
1923, the expenditures in odumect Lon with the Developnont amounted to 
eatin 811.83, wo it would appear thet an additional gum of cpproxina tely 
rqpended the work is enaphete, While one might 
Bs date, that esonomies could be effected 


by completing the work om a contract basis, it will be obvious after con 
sideration that nothing would be gsined by a change of procedure now. A 
great deal of the work whieh rawsins to be done consists of the manufacture 
and installation of generators which will be done by contract, practically 
the only inyortant work Yemaining te be done by the Commission itself con- 
sists of the addition to the power house, end & chango im procedure ot this 
date would, of necessity, involve undesirable delay. 


“One other matter to be disqussed is that in reference te the 
employnont of {ndependent sonsuitents on fatare work. he Conmisston, as 
we have show, employed the services of varias consulting anehnnert, through 
oat the poriod of the design and construction ef this work. We believe 
that the | ext’ of independent consulting engineers and construction men 
is wise, and that their employment should be continued, bat we are convinced 
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| that their employment should be at the discretion and with the co-operation of 
i | the Government, rather than directly under the Commission. Ye believe the 

ss Government, when finnnoing projets of this character, should obtain the 

of the Comission are probably as highly qualified as any to plen developmonts 
6? thie character, tat it mist be remenbered that they sre primarily concerned 
with the attainment of per: 
money as & pablis ‘omership enterprise, and camot be expected to have the 


nted by it. We believe that the engineers 


Jat results fron work financed by Government 


broader viewpoint of men in private practice wio sre alwys encountering 
great variety of problems in comercial life. Moreover, the very magnitude of 
the enterprise dennis the mature judguant of many sompetent minds, so money 


od is well sfeosked. P id 


We believe that, before a final decision is reached as to the 


design and construction procedure to be followed on any large work to be 
undertaken, the Government should appoint an advisory engineoring board com- 
posed of not less than three members who will examine and report upon the 
plans and recommendations of the Commission. We believe that it would be 
well to include as one member of this advisory board the Chief Engineer or 
Assistant Chief ingineor of the Commission, so that there may be direot 
touch between the independent consultants and those direstly responsible 
for the design, A board so appointed wold have ite majority composed of 
men outside of the Goverament and the Commission, and, songequemtly, 
absolutely open-minded as to the projects before them. The Goverment 
gould feel confident that in accepting its decisions they were receiving 
independent advice of the highest order. 
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in giving the opinions contained in this report, and making 
these last recommondations, we have not overlooked the fact thet the 
completed work is admirable; nor de we, by oriticizing adversely when 
such oriticiem is required, withhold the oredit due toe those who did the 
work. In point of design ond quality of workmanship the Development will 
remain, in yoars to come, 8 mommont to the skill of the onginoers and 
artificers of these tines, 
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